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Dl ESTHitbhed HaRBMERNGLLO- The present invention relfates to.an;
apparatu for for a tubul ar body. The invention has been =
devel opeq primari muﬂm Miﬂthe formation of rins on tubul ar containers,
and wi |l gbe descrii er with reference to-thi-s application. 5
However, §it will be appreciated that th€inventjon is not limted.to this
particul gr field of use, ‘ang may be used to forma rimon any kind of tube.

The present invention relates to an apparatus for
forming a rim on a tubular body.

The invention has been developed primarily for use
in the formation of rims on tubular containers, and will

5 be described hereinafter with reference to this

application. However, it will be appreciafed that the
invention is not limited to this particular field of use,
and may be used to form a rim on any_kind of tube.

It is often desirable to form rims on tubular

10 containers to facilitate the subsequent attachment of

bases, lids, caps, and the like. Sometimes, no
additional attachment is required, and a rim is provided
simply to protect or dress the marginal edge of the
container. |

15 Various techniques are known for forming fims on

| tubular containers. For example, it is known to mould

plastic :iﬁs, and then subsequently to secure the-rims'to
the containers in a separate attachment operation.
However, this is unsatisfactory, particularly in high

20 rate production applications, because of the relatively

large number of process steps involved.

It is also known to mould plastic rims directly
onto the tubes. However, this typically involves the use
of relatively complex and expensive die assemblies and

25 relafively high powered rams and clamps to resist the
jacking forces génefated by the injection of molten
plastic into the die cavities. Such devices therefore

tend to be excessively sophisticated and expensive.
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nmoul d pjastic rins, and then subsequently to secure the rins to

It is an'bbject of the present invention to provide
an apparﬁtus which overcomes or substantially ameliorates
at least some of these deficiencies of the prior art.

Accordingly, the invention as presently

§ contemplated provides an apparatus for forming a rim on a

tube, said appafatus comprising a die block, a locking

plate supported in fixed spaced apart relationship with

respect to the die block, an inner core block extending

i

intermediate the die block and the locking plate, a pair

10 of complementary outer core blocks slidably disposed

| around the inner core block intermediate the die block
and tne locking plate such that the die block and core
blocks together in a closed position form a dié cavity, a
pair of wedge blocks respectively disposed intermediaté

15 the outer care blocks and the locking plate, and clamping
means operable selectively and progressively to move the
outer core blocks together inﬁo the closed position
thereby clamping the tube aqainst the inner core block

such that an exposed end of the tube extends into the die

cwhteds Rmase g s ot ee vaEens 0

20 cavity, the clamping means being further operable to
drive the wedge blocks between the locking plate and the

respective core blocks to wedge the core blocks against

St cn i e o

the die block in the closed position, the apparatus
further includiﬂ§ injection means to inject hot

25 thermoplastic material into the die cavity thereby

forming a peripheral rim thermoplastically bonded to the

exposed end of the tube!

Preferably,- resilient compression elements are
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'dxsposed intermediate the outer core blocks and the

respective wedge blocks and the clamping means are
operable directly on the wedge blocks.
Preferably also, the core blocks are connected to
5 the respective wedge blocks by shoulder screws which
accommodate the relative lost motion of the core blocks
during the wedging phase and limit the maximum excursion
of the wedge blocks away from the core blocks. 1In a
release phase, it is preferred that the clamping means
10 first release and retract the wedge blocks, which in turn
drag the respective core blocks open by means of the
shoulder screws following expansion of the resilient
compression elements.
Preferably, the end of the tube remote from the die
15 cavity incorporates a base, and the apparatus further
includes a passage to direct pressurised air into the
tube through the inner core block upon opening of the die
to eject the tubular container.
An inner sleeve associated with the inner core
20 block is preferably provided to support and locate the

remote end of the tube.

P In the preferred embodiment, the clamping means
| comprises two hydraulic actuators respectively_disposed
on opposite sides of the apparatus.

25 In this embodiment, the thermoplastic material is

injected through a nozzle dlsposed on the inner periphery
of the die cavity such that the plastic tends to provide

an outwardly directed injection pressure on the exposed
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end of the tube. The outer core blocks preferably define
an inwardly depending shoulder to provide radial support
for the exposed end of the tube to resist deformation
under the outwardly directed injection pressure.

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

Figure 1 is a cross sectional side elevation of a
rim forming apparatus according to the invention:;

Figure 2 is a front view of the apparatus shown in

. Figure 1 with the locking plate removed and one core

block retracted for clarity:

Figure 3 is an enlarged sectional view.of the die
cavity and injection nozzle;

Figure 4 is a cross sectional side elevation
showing a. tubular containef having a base at one end, and
a rim formed at the other end in accordance with the
invention; and

Figure 5 is a cross sectional éide elevation
similar to Figure 4 showing a tubular body with a rim_
formed.on both ends.

Referring to the drawings, wherein corresponding
features are denoted by corresponding reﬁerence numerals,
the invention provides an apparatus 1 for forming a rim 2
on a tubular container 3. The apparatus comprisés a die
block 4 definihg a substantially flat operative surface
S. A locking plate 6 is supported in fixed spaced apart

relationship with respect to the die block 4 by a series

-
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of'spaced apaffﬁhigh tensile bolts 8. The 16cking plate
6 defines an operative surface 9 substantially parallel
to the opposing surface 5 of the die block. Aan inner
core block 12 extends fixedly from the die block 4 toward
the locking plate. A pair of complementary outer core
blocks 15 are slidably disposed around the inner core
block 12 intermediate the die block 4 and locking plate
6. The outer core blocks 15 are adapted to slide across
the operative surface 5 of the die block and together
form complementary halves of an outer die correspondinq
generally in cross sectional. configuration to the tube,
which ih the preferred embodiment is round in section.
The die block 4, inner core block 12, and outer core
blocks 15 together in;a closed position form a die cavity
18, as best seen in Figures 1 and 3.

A pair of wedge blocks 20 are respectively disposed
outwardly of the outer core blocks 15 and extend
intermediate the core blocks and the loéking plate 6.
Each wedge block incorporates an inclined surface 21
disposed to engage a correspondingly inclined mating
surface 23 on the respective core block.

The apparatus further includes a symmetrically
operating clamping assembly 30 comprising two opposed
hydraulically actuable clamping cylinders 31 and 32. The
clamping cylinders 31 and 32 incorporete actuating rods
33 bolted directly to the wedge blocks with bolts 34 to
transfer the clamping forces directl&hto the wedge

blocks. A resilient compression element 35 is disposed
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thereby cI nplng the tube agalnst the inner core block such that an exposed
end of thejtube. eﬁ%ﬁ@ﬂéﬂ%@h&m&ﬁ a2q die cavity formed by the closed outer
core bl ockg and t ock. The apparatus further includes neans
to.inject pot thernHmaluEm ial into the die cavity, thereby forming a
cont ai ner gwuth bon of the tubep GB-A-2 171 048 di scl oses
apparatus gor formng a rimon a tube, in acc®drdance

intermediate each outer core block 15 and the respective
wedge block 20. The core blocks are connected to the
respective wedge blocks by shoulder screws 38 (as best
seen in Figure 2) which accommodate a predetermined
5 degree of relative displacement. This arrangement
provides a degree of "lost motion", but 1iﬁits the
maximum. relative excursion.between these components, as
described in more detail below.
As best seen in Figure 3, injection means in the
10 form of an injection screw and barrel assembly (not

showﬁ) are disposed to inject hot thermoplastic material

et 3a

into annular passage 40 in the die block, through nozzle
41, and into the die cavity 18. |
An inner -cylindrical boss 50 incorporating an
15 ejector sleeve extends coaxially from the inner core
block 12 to support and locate the end of the tube remote
from the die block.
Turning now to describe the operation of the
apparatus, the clamping cylinders 31 and 32 are initially
20 retracted to separate the outer core blocks 15 and open
the die, as shown in Figure 2. A tube is then placed
over the boss 50 and the inner core block 12. In the
present case, the tube is preformed with a base 51 and
the boss 50 is specifically sized to locate the base so
25  that the exposed end of the tube is located in

predetermined relationship with respect to the die block.

With the tube in piace, the clamping assembly 30 is
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t inventi enﬁeimmﬁpparatus whi ch overcones or
1y apeli mm of the deficiencies of the prior

art. AccH ding to th tlon as set forth in claim1l1, a |ocking
plate is gupported | part relationship with respect. to the
die bIocR cl anpi ng neans belng operable to drive the wedges of wedge
bIocks be ween the | ocking plate and

actuated. Initial relative movement of the_actuating
rods 33 acting on the wedge blocks 20 is transferred to
the outer core blocks 15 by the intermediate compressidn
elements 35. In this initial die closing phase, the

s inclined surfaces 21 of the wedge blocks and the
correspondingly inclined mating surfaces 23 of the core
‘blocks are marginally separated by the compression
elements. Similarly, during this phase a clearance space
is maintained between the operative surface 9 of the

10 locking plate and the wedge blocks so that no wedging
action occurs. In this way, the outer core blocks 15 are
progressively moved together across the die block and
into the closed position, ultimately clamping the tube
firmly against the inner core block 12 such that the

15 exposed end of the tube extends into the die cavity. The
amount by which the tube extends into the cavity is
determined by the locating boss 50 and is preferably of
the order of several millimetres. This action
substantially closes and seals the dig cavity.

20 With the die closed, further displacement of the

Cclamping cylinder drives the wedge blocks toward the

respective core blocks 15 by compression of the

intermediate resilient elements 35. This relative "lost

motion" is accommodated by shoulder screws 38, as best

25 seen in Figure 2. During this locking gha;e, the wedge
blocks are driyen bétween the locking plate and the coré

blocks, to secure the core blocks against the die block

4'
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With the die segments closed and locked, hot
* thermoplastic material is injected under pressure into
passage 40, through nozzle 41 and into the die cavity 18
thereby forming a peripheral rim thermoplastically bonded
5 to the exposed end of the tube. During this injection
phase, it will be appreciated that the jacking forces on
the outer core blocks generated by the injection of
pressurised plastic into the void are effectively
resisted by the wedge blocks and locking plate, with only
10 a small force component being reacted by the clamping
cylinder. It should.also be noted that the plastic is
injected at the inner periphery of the die cavity to
provide an outwardly directed injection pressure on the

exposed end of the tube. The outer core blocks 15 define

j
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an inwardly depending shoulder &0 to prevent deformation
of the marginal edge of the tube under the injection
pressure of the molten plastic.

Once the rim has been formed, the clamping
cylinders begin to withdraw. Since the actuating rods 33
20 of the clamping cylinders act directly on the wedge
_blocks via bolts 34, the initiai withdrawal releases the

wedge blocks from locking engagement between the core |
blocks and locking plate which in turn permits the

intermediate compression elements 35 to expand. Further

t2
(8]

retraction of the clamping cylinder and wedge blocks
drags open the core blocks, once the interconnecting
shoulder screws 38 abut their respective end stops.

With the die again in the open posiﬁion as shown in

..




Bl so, the core bl ocks are connected to the respective wedge
oul der sdheﬁmwmmmshm aahndate the relative |lost notion of the

i during th and limt the maxi mum excursion of the
Ks away fro ks In a rel ease phase, it is preferred
&-anplng neans Irst ease and retract .
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Figure 2, pressurised air is directed into the container
through air central ejection passage 55, thereby ejecting
the container from the apparatus. The cycle can then be
repeated. .

Once the rim is formed, the tube and rim may be
heated and reformed into varying cross sectional profiles

such as square, triangular or the like if required,

without the need for different die shapes.
It will be appreciated that this method and
10 apparatus enables the formation of a rim on a tube

without the need for a moving platern. Moreover, because

most of the jacking forces are reacted by the wedge

O

blocks and only a small component transferred to the
clamping assembly, a relatively small clamping

15 actuator can be used. These advantages combine to
~produce an apparatus which is considerably simpler,

! cheaper, more compact, and more efficient than comparable

i prior art devices.

s Although the invention has been described with

20 reference to a.spépific example, it will be appreciated
by those skilled in the art that the invention may be

. ebodied in many other forms.
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Claims: -

1. Apparatus for forming a rim (2) on a tube (3),
the apparatus comprising a die block (4), a locking
plate (6) supported in fixed'spaced apart relationship
with respect to the die block (4), an inner core block
(12) extending intermediate the die block (4) and the

: iocking plate (6), complementary oﬁter core blocks (15)
slidably disposed around the inner core block (12)
intermediate the die block (4) and the locking plate (6)
such that the die block (4) and core blocks (12,15)

- together in a closed position form a die cavity (18),
wedge blocks (20) respectiéely disposed intermediate the
outer core blocks (15) and the locking plate (6), and
clamping means (30) operable selectively and
progressively to move the outer core block {(15) together
into thé closed position, thereby clamping the tube (3)
against the inner Eore block (12) such that an'exposed
end of the tube (3) extends into the die cavity (18),
the clamping means (30) being further operable to drive
the wedge blocks (20) between the locking plate (6) and
the respective outer core blocks (15) to wedge the outer
core blocks (15) égainst the die bioék (4) in the closed
position, the apparatus further including injection
means to inject hot thermoplastic material into thg die
cavity (18), thereby forming a peripheral rim (2)
thermoplastically bonded to the exposed end of the tube
(3)
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2. Apparatys according to claim 1, further
including resilient compression elements (35) disposed
intermediate the outer core blocks (15) and the
respective wedge blocks (20).

3. Apparatus according to claim 1 or 2, wherein the
clamping means (30) are operable directly on the wedge
blocks (20). |

4. Apparatus according to any preceding claim,
wherein the outer core blocks (15) are connected to the
respective wedge blocks (20) by connecting elements (38)

which accommodate a degree of relative displacement of

the wedge blocks (20) toward the core blocks (15) and

1
!

limit the maximum relative displacement of the wedge
blocks (20) away from the core blocks (15).

5. Apparatus according to claim 4, wherein the
clamping means (30) are operable in a release phase
firStly to release and retract the wedge blocks (20) and
subsequently to retract the respective outer core blocks

(15) by means of the connecting elements (38) at the

point of maxiﬁum relative displacement.

~' 6. Apparatus according to any precediﬁg claim, for
usé with a tube (5) which incorporates a preformed base
(S51) remote from the die cavity (18)5 wherein the
apparatus further includes a passage (55) to direct
pressurised gas into the tube.(J) through the.inner'core
block (12) upon opening of the die to eject the tube (3)

from the apparatus.

o Meihdes i r i Nt0 the " -
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aosed end of outer core blocks preferably ‘defi n&
fdependi ng shoul der to prOV|de radi al support for the exposed end
Bibe 't 0 resist deformation under the iggmardly directed injfection 15

7. Apparatus according to any preceding claim,
further including an inner sleeve (50) associated with
the inner core block (12) to locate the remote end of
the tube (3).

8. Apparatus according to any preceding claim,.
wherein the clamping means (30) comprises mutually
opposed hydraulic actuators (31,32) disposed on opposite

sides of the die and operable on the respective wedge

blocks (20).

9. Apparatus according to any preceding claim,
wherein the thermoplastic material is injectable through
a nozzle (41) disposed on an inner périphery of the die
cavity (18) such that the thermoplastic material tends
to provide an outwardly directed injection pressure on
the exposed end of the tube (3).

10. 'Apparatus according to claim 9, wherein the
outer core blocks (15) together define an inwardly

depending peripheral shoulder (60) to provide radial
* | support for the exposed end of the tube (3) and thereby
to resist deformation of the tube under the outwardly
directed injection pressure.

11, Apparatus according to any preceding claim,
wherein each wedge block (20) incorporates an inclined

wedging surface (23) disposed to engage a

correspondingly inclined mating surface (21) on the

respective core block (15).
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12. Apparatus according to claim 11, wherein the

said inclined surfaces (21,23) are disposed such that
the majority of jacking farceé acting on the outer core
blocks (15) by the injection of the thermoplastic
material into the die cavityl(18) are reacted by the
locking plate (6), whereby only a relatively smaller

force component is reacted by the clamping means (30).

13. Apparatus according to claim 2 or any claim

o _ dependent thereon, wherein the resilient compression
elements (35) are disposed initially to drive the wedge
blocks (20) out of clamping engagement with the
respective outer core blocks (15) immediately upon
release of the clampiné means (30).

14. Apparatus according to any preceding claim,
whereia the die block (4) and locking plate (6) define
respective mutually opposing substantially parallel

guide surfaces (5,9) along which the outer core blocks

(15) and wedge blocks (éO) respectively slide in

response to operation of the clamping means (30).

el
¢
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SET OF TWO DIES FOR A CRIMPING TOOL
ABSTRACT ——

An apparatus (1) for forming a rim (2) on a tube
(3). The apparatué (1) comprises a die block (4), a
locking plate (6) supported in fi#ed spaced apart
relationship with respect to the die block (4), én inner
core block (12) extending intermediéte the die block (4)
and the locking plate (6), and a pair of complementary
outer core blocks (15) slidably disposed around the innér
core block (12) intermediate the die block (4) and the
locking plate (6) such that the die block (4)'and core
blocks (12,15) together in a closed position form a die
cavity (18). A pair of wedge blocks (20) are
respectively disposed intermediate the outer core blocks
(15) and the locking plate (6), and clamping means (30)
‘are operable selectively and progressively to move the °
outer core blocks (15) together into the closed position
thereby clamping the tube against the inner core block
’ (12) such that an exposed end of the tube extends into
“ the die cavity (ia). The clamping means (30) are further
operable to drive the wedge blocks (20) between the
locking plate (6) and the respective core blocks to wédée
the core blocks against the die block (4) in the closed

L

position. The apparatus (1) also includes injection

means to inject hot thermoplastic material into thgﬂé'gv

cavity (18) thereby forming a peripheral rim
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di. sed around the |nner core block 12 intermedi ate the die block 4 and

| ocking plate -6. Thd laceds 15 are adapted to slide across the
operative surface 5 u k and together form conplenentary hal ves
of an outer die corre all'y in cross sectional configuration to

the tube, which in the preferred enbodinent is round in 15 section. The
di e block 4, inner core block 12, and outer %Pre bl ocks 15 together in a
closed position forma die cavity 18, as best/'seen in Figures 1 and 3.
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The present invention relates to an apparatus for
forming 2 riw on a tubular body.

The invention has been developed primarily for use
in the formation of rims on tubular containers, and will
be described hereinafter with reference to this
applicétion. However, it will be appreciated that the
invention is not limited to this particulef field of use,
and may be used to form a rim on any kind of tube.

It is often desirable to form fims on tubular
containers to facilitate the subsequent attachment of
bases, lids, caps, and the like. Sometimes, no
additional éttachment is requifed,‘end a rim is provided
simply to protect or dress the marginal edge of the

container.

Various techniques are known for forming rims on

- tubular containers. For example, it is known to mould

plastic rims, and then subsequently to secure the-rims to
the containers in a separate attachmeet'operation.
However, this is unsatisfactory,’pargicularly in high
rate production applications, becaus; of the relatively
large number of process steps involved.

It is also known to mould plastic rims directly
onto the tubes. However, this typically involves the use
of relatively comglex and expensive die assemblies and‘

relatively high powered rams and clamps to resist the

: jacking forces gegerate&'by the injection of molten

plastic into the die cavities. Such devices therefore

tend to be excessively sophisticated and expensive.
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As best seen in Figure 3, injection neans in the formof an injection screw
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It is an object of the present invention to provide
an apparatus which overcomes or substantially ameliorates
at least some of these_deficiencies of the prior art. '

Accordingly, the invention as presently
contemplated provides an apparatus for forming a2 rim on a
tube, said apparatus comprising a die block, a locking
plate supported in fixed spaced apart relationship with
respect to the die block, an Lnner core block extending
intermediate the die block and the 1ock1ng plate, a pair
of complementary outer core blocks s}idably disposed
around the inner core block intermediate the die bleck
and the locking plate such thaé the die bleock an@ core
blocks together in a closed position form a dié cavity, a
pair of wedge blocks respectively disposed intermediate
the outer c;re blocks and the locking plate, and clamping
means operable selectively and progressively to move the
outer core blocks together into the closed position
thereby clamping the tube against the’inner core block
éuch that an exposed end of the ;qu extends into the die
cavity, the clamping means being further operable to
drive the wedge blocks between the locking plate and the
respective core blocks to wedge the core blocks against
the die block in the closed position, the apparatus

further including injection means to inject hot

thermoplastic material into the die cavity thereby

forming a peripheral rim thermoplastically bonded to the

exposed end of the tube.

Preferably, resilient compression elements are

This Sheet' Has Been Reﬂlaced
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Turning now to describe the operation of the apparatus, the clanping

.cylinders 31 and 32 are initially retracted to separate the outer core
‘bl ocks 15 and open the die, as 15 shown in Figure 2.

A tube |c fhnn n| Q"ed

over the boss 50 and the inner core block 12. In the pf eBEIPiIACEMﬁNT 'SHEETt libe
is preformed with a base 51 and the boss 50 is specifi ¢al ' “to’Ipcate
the base so that the exposed end of the tube is |located ijn 1 ned
relationship with respect to the die bl ock. (%e&?f%dg

3

disposed intermediate the outer core blocks and the
respective wedge blocks and the élamping means are
operable directly on the wedgelbiocks.

Preferably also, the core blocks are connected to
the respective wedge blocks by shoulder screws which
accommodate the relative lost motion of the core blocks
during the wedging phase and limit the maximum excursion
of the wedge blocks away from thg,cofe blocks. In a
release phase, it is preferred that the clamping means
first release and retract the wedge blocks, which in turn
drag the respective core blocks, opén by means of the
shoulder screws following expansion of the resilient
compression elements.

Preferably, the end of the tube remote from the die
cavity incorporates a base, and the apparatus further
includes a passage to direct pressurised air into the

tube through the inner core block upon “opening of the die

to eject the tubular container.
»

’ *
An inner sleeve associated with the inner core

block is preferably provided to support and locate the

remote end of the tube.

In the preferred émbodiment, the clampiﬁg reans
comprises two hydraulic actuators respectively disposed
on opposite sides of the apparatus.

In this embodiment, the thermoplastic materxal is
injected through a nozzle dlsposed on the inner perlphery
of the die cavity such that the plastic tends to provide

an'outwardly directed injection pressure on the exposed

This Sheet Has Been Re‘ilaced




Wth the tube in place, the clanping assenbly 30 is actuated. Initial

relative 20 . novenent of the actuating rods 33 acting Cﬁ~%he—medge—b+eekr
20 is transferred to the outer core blocks 15 by the it BEMAGEMEST SHEET
conpression elenments 35. In this initial die closing plage, the |nCT|n<d
surfaces 21 of the wedge bl ocks and the correspondi ngly iln cdgﬂrﬁg-rqg?
onpres;

—

A €
fris

surfaces 23 of the core blocks are marginally separat eq t
elenents. Sinilarly, during this phase a cl earance spade

4

il aad
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end of the tube. The outer core bloéks preferably define
an inwardly depending shoulder to provide radial support
for the exposed end of the tubhe to resist defo:mation'
under the outwardly directed injection pressure.

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

Figureil.is a cross sectional side elevation of a
rim forming apparatus according ﬁo the invention;

Figure 2 is a front view of the apparatus shown in
Figure 1 with the loﬁking plate removed and one core
block retracted for clarity: ‘

Figure 3 is an enlarged sectional view of the die
cavity and injection nozzle;

Figure 4 is a cross sectional side elevation
showing a tubular container having a base at one end, and
a rim formed at the other end in accordance with the
invention; and

Figure 5 ié a cross sectionaf side elevation
similar to Figure 4 showing a tubular body with a rim
formed on both ends.

Referring to the drawings, wherein corresponding
features are denoted by corresponding reference numerals,
the invention provides an apparatus 1 for forming a riﬁ 2
on a tubular container 3. The apparatus comprisés a die
block 4 defining a substantially flat operative surface.
5. A locking plate 6 is supported in fixed spaced apart

relationship with respect to the die block 4 by a series

This Sheet Has Been R laced
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-6- .between the operative surface 9 of the locking plate and the medge
‘bl ocks so that no wedging action occurs. In this way, the )
15 are progressively noved

ﬂus Sheet Has Been Re;ilaced

of spaced apart high tensile bolts 8. The locking plate

6 defines an operative surface 9 substantially paralle;
ﬁo the opposing surface 5 of the die block. An inner
core block 12 extends fixedly from the die block 4 toward
the locking plate. A pair of complementary outef core
blocks 15 are slidably disposed around the inner core
block 12 intermediate the die block 4 and locking plate
6. The ocuter core blocks 15 are.adépted to slide across
the operative surface 5 of the die block and together
form complementary halves of an outer die corresponding
generally in cross sectional confiéuration to the tube,
which in the preferred embodiment is round in section.
The die block 4, inner core block 12, and outer core
blocks 15 together in a closed position form a die cavity
18, as best seen in quures 1 and 3.

A pair of wedge blocks 20 are respectively disposed
outwardly of the outer core blocks 15 ;nd extend
intermediate the core blocks and,th%:loéking plate s.
Each wedge block incorporates an inclined surface 21
disposed to engage a correspondingly inclined mating
surface 23 on the respective core block.

The apparatus further includes a symmetrically
operating claméing assembly 30 comprising two opposed
hydraulically actuable clamping cylinders 31 and 32. The
clamping cylinders 31 and 32 incorporate actuating rods
33 bolted directly to the wedge blocks with bolté 34 to

.transfer tﬁe clamping forces directly to the wedge

blocks. A resilient compression element 35 is disposed



t oget her across the die block and into the closed position,
‘cl aimping the tube firmy against the inner core block 12 su

éxposed end of the tube extends into 5 the die cavityj

the tube extends into the cavity is determ ned by the
Is preferably of the order of several mllinetres. Thi

substantially closes and seals the die cavity. Wth th

di spl acenent of tHhe clanping cylindeg drives the

cti

dl&

ﬁ@memwrt SH; '

‘g%ﬁe&"%f ur.tther

uItinater

intermediate each outer core block 15 and the respective

wedge block 20. The core blocks are connected to the

respective wedge blocks by shoulder screws 38 (as best

seen in Figure 2) which accommodate a predetermined

degree of relative displacement. This arrangement

provides a degree of "lost motion", but limits the

maximum. relative excursion between these components, as

described in more detail below.

As best seen in Figure 3, infection means in the

form of an injection screw and barrel assembly (not

shown) are disposed to inject hot thermoplastic material

into annular passage 40 in the die block, through nozzle

41, and into the die cavity 18.

An inner cylindrical boss 50 incorporating an

ejector sleeve extends coaxially from the inner core

block 12 to support and locate the end of the tube remote

from the die block.

Turning now to describe the operation of the

apparatus, the clamping cylinder% 31 and 32 are initially

»

retracted to separate the outer core blocks 15 and open

. the die, as shown in ?igure 2. A tube is then placed

aver the boss S0 and the inner core block 12.

In the

present case, the tube is preformed with a base 51 and

the boss 50 is specifically sized to locate the base so

that the exposed end of the tube is located in

predetermined relationship with respect- to the die block.

With the tube in place, the clamping assembly 30 is

:I‘his Sheet Has Been Reﬁaced ’




wedge bl ocks toward the respective core blocks 15 by co
internediate 10 resilient elenments 35. This relative "l
accommodat ed by shoul der screws 38, as best seen in Figu
| ocki ng phase, the wedge bl ocks are driven between the

the core blocks, to secure the core bl ocks against the d
the die segnents closed and | ocked, hot thernoplastic

7

actuated. Initial relative movement of the actuating
rods 33 acting on the wedge blocks 20 is transferred to
the outer core blocks 15 by the intermediate compressién
elements 35. In this initial die clesing phase, the
inclined surfaces 21 of the wedge blocks and the
correspondingly inclined mating surfaces 23 of the core
blocks'are marginaliy separated by the compression
elements. Similarly, during thi§ bhase a clearance space
is maintained between the operative surface 9 of the
locking plate and the wedge blocks ‘so that no wedging
action occurs. In this way, the outer core blocks 15 are
progressively moved together across the die block and
into the closed position, ultimately clamping the tube
firmly against the inner core block 12 such that the
exposed end of the tube‘exténds into the die cavity. The
amount by which the tube extends into the cavity is
determined by the lbcating boss 50 amd is preferably of
the order of several millimetres; This action
substantially closes and seals thé‘die cavity.

With the die closed, further displacement of the
clamping cylinder drives the wedge blocks ;owardlthe
respective core blocks 15 by compression of the
intermediate resilient elements 35. This relative "lost
motion®" is accommodated by shoulder screws 38, as best
Seen in Figure 2. During this locking phase, the wedge
blocks are driven between the locking plate and the core

blocks, to secure the core blocks against the die block

-
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15 wunder pressure into passage 40, through nozzle 41 and into the die
cavity 18 thereby form ng a peripheral rimthernoplastically bonded to the
exposed end of the tube. During this injection phase, it VTlﬁEPPEC S
appreci ated that the jacking forces on the outer core bl ogk J_genéﬁgﬁg' % ET I
the injection of pressurised plastic into the void are efffe tlvely resi st

by the wedge bl ocks and locking plate, with only a small florc el bofpDgey.
being reacted by 20 the clanping cylinder. It should al sq e noted that

the plastic is injected at the inneg

With the die segments closed and locked, hot

woplastic material is injected under pressure into

ige 40, through nozzle 41 ahd into the die cavity 18
thereby forming a peripheral rim thermoplastically bonded
to the exposed end of the tube. During this injection
phase, it will be appreciated that the jacking forces on
the outer éore blocks generated by the injection of
pressurised plastic into the void_ar; efféctively
resisted by the wedge blocks aﬁd iockinq plate, with only
a small force component being reacted'by the clamping
cylinder. It should also be noged;that the plastic is
injected at the inner periphery of the die cavity to
provide an outwardly directed injection pressure on the
ekposed end of the tube. The outer core.blocks 15 define
an inwardly depending shoulder 60 to prevent deformation

of the marginal edge of the tube under the injection

»

pressure of the molten plastic.
Once the rim has been formed,;the clamping

cylinders begin to withdraw. Since’the actuating rods 33
of the clamping cylinders act directly on the wedge
_blocks via bolts 34, the initiai'withdrawal releases the
wedge blocks from locking engagement between the core
blocks and locking plate which in turn permits the
intermediate compression elements 35 to expand. Further
retraction of the clamping cylinder and ;edge blocks
drags open the core blocks, once the interéonnecting
shoulder screws 38 abut their respectlve end stops.

With the die again in the open p051tlon as shown in

This Sheet Has Been Relilac
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- periphery of the die caV|ty to provide an outwardly directed injection
pressure on the exposed end of the tube. The outer core b
i‘nwar dl y dependi ng shoul der 60 to prevent defornstion of
of the tube under the injection pressure.of the nolten plphs

| REPKACEMENT SHEER
IC.
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Figure 2, pressurised air is directed intc the container
through air central ejecﬁion paséage 55, thereby ejecting
the container from the apparatﬁs., The cycle can then bg
repeated. .

‘ once the rim is formed, the tube and rim may be
heated and reformed into varying cross sectional profiles
such as square, triangular or the like %f required,
without the need for different die shapes.

It.will be appreciated that this method and
apparatus enables the formation of a rim on a tube
without the need for a2 moving plate;n. Moreover, because
most of the jacking forces are reacted by the wedge
blocks and only a2 small component transferred to the
clamping assembly, a relatively swmall clamping
actuator can be used. These advantages combine to
produce an apparatus which is considerably simpler,
cheaper, more compact, and.more efficiegt than comparable
prior art devices.

Although the invention has be2d described with
reference to a specific example, it will be appreciated

by those skilled in the art that the invention may be

embodied in many other forms.

I‘hls Sheet Has Been Reﬂlac
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-7- .Once the rimhas been fornmed, the clanping cylinders begy ' I
‘Since the actuating rods 33 of the clanping cylinders act ﬁmﬂﬂuﬂ H
wedge bl ocks via bolts 34, the initial w thdrawal rel eases

from | ocki ng engagenent between the core bl ocks and | ocking plate which in
turn permts the internedi ate conpressiqQa

REPLACEMENT SHEET
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Claims: -

1. 2apparatus for forming a rim (2) on a tube (3),
the apparatus comprising a dié block (4), 2 locking
plate (6) supported in fixed spaced apart relationship
with respect to the die block (4), an inner core block
(12) extending intermediate the die block (4) and the
locking plate (6), complementary outer:' core blocks (15)
slidably disposed around the inner core block (12)
intermediate the die block (4) and the locking plate (6)
such that the die block (4) and core blocks (12,15)
together in a closed position form a die cavity (18),
wedge blocks (20) respecﬁivelY'disposed intermediate the
outer core blocks (15) and.the lécking'plate (6), and
clampiﬁg means (30) operable selectively and
progressively to move the outer core block (15) together
into the closed position, thereby clamping the tube (3)
against'the inner coﬁe block (12) such” that an exposed
end of the tube.(3) extends into the die cavity (18),
the clamping means (30) being furthér operable to drive
the wedge blocks (20) between the locking blate (6) and
the respective oute; core blocks (15) to wedge the outer
core blocks (15) against the die block (4) in the closed
position, the apparatus further including injection
means to inject hot thermoplastic material into the die
cavity (18), thereby forming a peripheral'rim (2) .
thermoplastically bonded to the exposéd end of the tube
(3)

his Sheet Has Been RTlaced
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5 el'ements 35 to expand. Further retraction of the clanpin
\/S/edg-e bl ocks drags open the core bl ocks, once the interconn m qu iﬂ“lm
screws 38 abut their respective end stops. Wth the di e agai

position as shown in Figure 2, pressurised air is directed into the

contai ner through air central ejection passage 55, thereby ejecting the 10
container fromthe apparatus. The cycle can then be repeated.

REPLAGEMENT SHEET 'l
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2. Apparatus according to claim 1, further -

including resilient compression elements (35) disposed :
intermediate the outer core blocks (15) and the
respective wedge blocks (20).

3. Apparatus according to claim 1 or 2, wherein the
clamping means (30) are operable directly on the wedge
blocks (20).

4. Apparatus according tolanf preceding claim,
wherein the outer core blocks (15) are connected to the

| respective wedge blocks (20) by connecting elements (38)
which accommodate a degree of-réiative displacement of
the wedge blocks (20) toward the core blocks (15) and
limit the maximum relative displacement of the wedge
blocks (20) away from the core blocks (15).

S. Apparatus according to élaim 4, wherein the
clamping means (30) are operable in a release phase
firstly to release and retract the wedge blocks (20) and
subsequently to retsact the re§pective outer core blocks
(15) by means of the connecting e{eménts (38) at the
point of maximum ralative displacement.

6. Apparatus according to any precediﬁg claim, for
use yith a tube (3) which incorporates a preformed base
(51) remote from the die cavity (151, wherein the
apparatus further includes a passage (55) to direct
pPressurised gas ianto the tube (3) through the inner.core

block (12) upon opening of the die to eject the tube (3)

from the apparatus.
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Once'the rimis fornmed, the tube and ri mmy be heated and |

varying cross sectional profiles such as square, triangul ar ﬁmwmﬂm’&mmm
requi red, without the need for different die shapes. It w |50 :
that this nethod and apparatus enables the formation of a 15 rimon a tube
wi t hout the need for a noving platern. Mreover, because nost of the
jacking forces are reacted by the wedge bl ocks and only a snmall L.UIIBUcht -
transferred to 12 REPLACEMENT SHEE

09 OCT 1996

7. Apparatus according tb any preceding claim,

further including an inner sleeve (50) associated with-

the inner core block (12) to locate the remote end of
the tube (3).

8. -Apparatus according to any preceding claim,
wherein the clamping means (30) comprises mutually
opposed hydraulic actuators (31,32) disposed on opposite
sides of the die and operable on Fhé respective wedge
blocks (20). h

9. Apparatus ;ccording to any preceding claim,
wherein the thermoplastic mater%al is injectable through
2 nozzle (41) disposed on an in&er periphery of the die
cavity (18) such that the thermoplastic material tends
to provide an outwardly ﬁirected injection pressure on
the exposed end of the tube (3). |

10. Apparatus.according to claim 9, wherein the
outer core blocks (15) together define an inwardly
depending peripheral shoulder (60) ;o provide radial
support for the exposed end of’fgp tube (3) and thereby
to resist deformation of the tube under the outwardly
directed injection pressure.

11. Apparatus according to any precedihg claim,
wherein each wedge block (20) incorporates an inclined
wedging surface (23) disposed to engage a

éorrespondingly inclined mating surface (21) on the

respective core block (15).

This Sheet Has Been Reﬂlaced




the el anping assenbly, a relatively small cl anping actuator can
These advantages conbine to produce an apparatus which is mm m “l“l
co

si npl er, cheaper, nore conpact, and nore efficient than

art devices. 20 - Al t hough the invention has been described with
reference to a specific exanple, it wll be appreciated by those ski IIed I n

the art that the invention may be enbodied in many [err]
13

12. Apparatus according to claim 11, wherein the

said inclined surfaces (21,23) are disposed such that

the majority of jacking forces acting on the outer core

blocks (15) by the injection of the thermoplastic

material into the die cavity (18) are reacted by the

locking plate (6), whereby only a relatively smaller

force component is reacted by the clamping means (30).

13. Apparatus according to clafm 2 or anylclaim

dependent thereon, wherein the fééilient compression

elements (35) are disposed initially to drive the wedge

blocks (20) out of clamping engagement with the

respective outer core blocks (15) immediately upon

release of the clamping means (30)..

14. Apparatus according to any preceding claim,

wherein the die block (4) and locking plate (6) define

respective mutually opposing substantially parallel

guide surfaces (5,9) along which the outer core blocks

{15) and wedge blocks (iO) respectively slide in

response to operation of the clamping means (30).
e
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1.

conprising a di e bl ock (4), a plate (6), an inner core btrock—{1 g
internediate the die block (4) | - REPLACEMENT SREET

Apparatus for forming a rim(2) on a tube (3), the apparatus

09 OCT 1996
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SET OF TWOO DIES FOR A CRIMPING TOOL

ABSTRACT

An apparatus (1) for forming a rim (2) on a tube

(3). The apparatus (1) comprises.a die block (4), a

locking plate (6) supported in fixed spaced apart
relationship with respect to the die block (4), an inner
core block (12} extending intermediate the die block (4)
and the lockiqg plate (6), and a'pair of'complementary
outer core blocks (1S) slidably disposed around the_innér

core block (12) intermediate the die block (4) and the

‘locking plate (6) such that the die block (4) and core

blocks (12,15) together in a closed position form a die
cavity (18). A pair of wedge blocks (20) are
respectively disposed intermediate the outer core blocks
(15) and the locking plate (6), and clamping means (30)
are operable selectively and progressxvely to move the °
outer core blocks (15) thether into the closed posztloq
thereby clamplng the tube against the lnner core block
(12) such that an exposed end of the tube extends into

the die cavity (18). The clamping ﬂaans (30) are further

operable to drive the wedge blocks (20) between the

locking plate (6) and the respective core blocks to wedge
the core blocks against the die block (4) in the closed
position. The'appératus.(l)'aiso includes injectioh
means to inject hot thermoplastic material into the Qié
cavity (18) thereby forming a peripheral rim

thermoplastically bonded to the exposed end of the’ FHEE.

Figure 1
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and.the plate (6), and injection nmeans to inject hot thermplastic mterial

‘intoa die cavity 5 (18), thereby form ng a peripheral rijmREEB)ACEMENT SHEET
thernopl astically bonded to the exposed end of the tube (3), reheracter+sed

-in that the plate (6) is a locking plate supported in fixed gp apar
relationship with respect to the die block (4), conpl enent ar; 3@6&8'@5%%6

bl ocks (15) are slidably disposed around he inner core blqcl (12) . .
intermediate the die block (4) and the plate (6), wedge bl dqcks (20) are

respectively disposed internedi ate the outer core
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10 blocks (15) and the plate (6), and clanping neans (30) are operable
sel ectively and progressively to nove the outer core bl ocks (15)together

into a closed position thereby clanping the tube (3) against ner—eof
PPN

bl ock (12)such that an exposed end of the tube (2) extends

MENS SHEET

cavity (18), which is delimted by the core blocks (12,15), {the cl.anping

g3 @tgloéis

(20) 15 between the |locking plate (6) and the respectlve oytgr core

means (30) being further operable to d&f%e the wedges of the

=

(15) to wedge the outer
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core. bl ocks against the die block (4) in the closed position such that the
die block (4) and core blocks (12,15) together in the closed position form

the die cavity (18). 2. Appar atus according to claiml1, [forther
including resilient conpression el enents (35) disposed int ,r#riéépd-iAQEMEHﬁéHEET
outer core blocks (15) and the respective wedge bl ocks 20 {(R0O). 3.

Appar atus according to claiml or 2, wherein the cl anping "reangg(@)@]-%g
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operabl e directly on the wedge bl ocks (20). 4. Appar at us according to
any preceding cl'aim wherein the outer core blocks (15) are connected to

t he respective wedge bl ocks (20) by connecting el enents qﬁ?%‘fgﬁw" SHEﬁm
. " Y, AvEaN |
|

09 0CT 196 =
A

”»

o mm . e v mee mw mtem se - Sm 4 GeANE M FEIEE BE ST Gu ey o St 0 Seemuy oo owmema] lo




9 - -accommpdate a degree of relative di splacenent of the wedge bl ocks (20)
toward the core blocks (15 ) and limt the maximum rel atl\nF"d-rﬁ-pJ-aceuﬂnL_ﬂgj_y
t he wedge bl ocks (20) away fromthe core blocks (15). 5. W’%MW SHEET |-
according to claim4, wherein the clanping neans (30) are Joderabre—in

rel ease phase flrstly to rel ease and retract the wedge bl dcKs 0
subsequently to _ é§ 60?%6
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retragt the respective outer core blocks (15) by neans of the connectl‘ng

el ements (38) at the point of maximumrel ative disp BEME
Appar atus according to any preceding claim for use w' i ch

i ncorporates a prefornmed base (51) renotejfromthe

i g cavit (18), erein

i
the apparatus 10 further includes a passage (55) tp 3I| L FEBr 998ur | sled gas

into the tube (3%&@&%%@@%&2) upon openi ng of t!he die

to eject the tub

10

15

20

The present invention relates to an apparatus for forming a rim on a tubular boziy.

The invention has been developed primarily for use in the formation of rims on
tubular containers, and will be described hereinafter with reference fo this application.
However, it will be appreciated that the invention is not limited to this particular field of
use, and may be used to form a rim on any kind of tube.

It is often desirable-to form rims on tubular containers to facilitate the subsequent
attachmént of basc_es, lids, caps, and the like. Sometimes, no additional attachment is
required, and a rim is provided simply to protect or dress the marginal edge of the
container.

Various techniques are known for forming rims on tubular containers. For .. .. ..
example, it is known to mould plastic rims, and then subsequently to secure the rims to
the containers in a séparate attachment operation. However, this is unsatisfactory,
particularly in high rate production applications, because of the relatively large number of -+ - -
process steps involved. |

It is also known to méuld plastic rims directly onto the tubes. However, this
typically involves the use of relatively complex gnd expensive die assemblies and
relatively high powered rams and clamps to resist the jacking forces generated by the
injection of molten plastic into the die cax-fities. Such devices therefore tend to be
excessively sophisticated and expensive.

GB-A-2190323 discloses apparatus for moulding é container mouth section onto
one end of a tube. Tﬁe apparatus compri§ing a die block, a-plate resiliently supported
above the die block, an inner core block extending intermediate the die block and the

plate, and complementary outer core blocks slidably disposed around the inner block
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7. . Appar atus according to any preceding claim further incljug-hrg—ah—mm—

i nner sl eeve (50) associated with the inner core block (12) tdq llocate_the
remote end of the tube (3). 8. Appar atus according to any frdqce80REB 1998
claim wherein the clanping means (30) 15_,conprises nutually logposed
hydraul i c actuators (31 32) disposed on opp05|te si des of the{die and

gl SIS R G M 1
intermediate the outer core blocks and the plate. Clamping means are progressively
operable to move the outer core blocks together into the closed position, thereby clamping
the tube against the inner core bloék such that an exposed end of the tube extends into the

5  die cavity formed by the closed outer core blocks and the inner core block. The apparatus
further includes.means to inject hot thermoplastic material into the die cavity, thereby
forming a container mouth-_-bonded to the end of the tube.

GB-A-2 171 048 discloses apparatus for forming a rim on a tube, in accordance
with the pre-characterising part of claim 1.

10 It is an object of the present invention to provide an apparatus which overcomes or
-substantially ameliorates at least some of the deficiencies of the prior art.

According to the present invention as set forth in claim 1,a locking plate is -
supported in fixed space apart relationship with respect to the die block, clamping means
being operable to drive the wedges of wedge blocks between the locking plate and

15  respective outer core blocks to wedge the outer core blocks against the die block in the
closed position such that the die block and core blocks together in the closed position
form the die cavity.

Preferably, resilient compression elements are disposed intermediate the outer core
blocks and the respective wedge blocks and the clamping means are operable directly on

20  the wedge b_locks.

Preferably also, the core blocks are connected to the respective wedge blocks by
shoulder screws which accommodate the relative losf motion of the core blocks during the
wedging phase and limit the maximum excursion of the wedge blocks away from the core

blocks. In arelease phase, it is preferred that the clamping means first release and retract



I njectable t
cavity (18)
outwardly di

(3). 10. Apparatus according to claim9,swherein the outer fofe blocks

hrough a nozzle (41) disposed on an inner periph rREPL CEMEMT 'SHEET
such that the thernoplastic material tends to prpvjde an
rected injection pressure 20 on the exposed end|of tH:FEBH1998

U

(15) together define an inwardly dependi ng peripheral shouldgr (60) to
provi de radi rt fo he exposed end af the.tube (3 a.:md_.r..hﬁhy to
resi st def or"ﬁ?aYVF&P‘Fn@?ths ’Fhlﬁ%“ﬁ?\ _ %@SB"(%‘ME\F?FF)PS“?‘S o;gerP by means of the

shoulder screws following expansion of the resilient compression elements.

Preferably, the end of the tube remote from the die cavity incorporates a base, and

the apparatus further includes a passage to direct pressurised air into the tube through the

10

15

inner core block upon opening of the die to eject the tubular céntainer.

An inner sleéve associated with the inner core block is preferably provided to
support and locate the remote end of the tube.

In the preferred embodiment, the clamping means comprises two hydraulic
actuators respectively disposed on opposite sides of the apparatus.

In this embodiment, the thermoplastic material is injected through a nozzle
disposed on the inner.periphery of the die cavity such that the plastic tends.to provide.an
outwardly directed injection pressure on the exposed end of the tube.The outer core
blocks preferably define an inwardly depending shoulder to provide radial support for the .
exposed end of the tube to resist deformation under the outwardly-directed injection
pressure..

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 sectional side elevation of a rim forming apparatus according to
the invention;

Figure 2 is a front view of the apparatus shown in Figure 1 with the locking plate

~ removed and one core block retracted for clarity;

. Figure 3 is an enlarged sectional view of the die cavity and injection nozzle;
Figure 4 is a cross sectional side elevation showing a tubular container having a

base at one end, and a rim formed at the other end in accordance with the invention; and
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Figure 5 is a cross sectional side elevation similar to Figure 4 showing a tubular
body with a rim formed on both ends. | |
Referring to the drawings, wherein corresponding features afe denoted by
corresponding reference numerals, the invention provides an apparatus 1 for forming a
5 rim 2 on a tubular container 3. The apparatus comprises a die block 4 defining a
substantially flat operative surface 5. A locking plate 6 is supported in fixed spaced apart
relationship with respect to:the die block 4 by a series of spaced apart high tensile bolts 8.
The locking plate 6 defines an operative surface 9 substantially parallel to the opposing
surface 5 of the die block. An inner core block 12 extends fixedly from the die block 4
10 toward the locking plate. A pair of complementary outer core blocks 15 are slidably - -
disposed around the inner.core block 12 intermediate the die block 4 and locking plate 6. - ---.. ...
The outer core blocks 15 are adapted to slide récross the operative surface S5ofthedie -« - v -~
block and together form complementary halves of an outer die corresponding generally in. . .
cross sectional configuration to-the tube, which in the preferred embodimentis-roundin-- -+ ». . .
15  section. The die block 4, inner core block 12, and outer core blocks 15 together in a
closed position form a die cavity 18, as best seen in Figure; 1 and 3.
A pair of wedge blocks 20 are respectively disposed outwardly pf the outer core
blocks 15 and extend intermediate the core blocks and the locking plate 6. Each wedge
block incorporates an inclined surface 21 disposed to engage a correspondingly inclined
20 mating surface 23 on the respective core block.
The apparatus further includes a symmetrically operating clamping assembly 30
comprising two opposed hydraulically actuable clamping cylinders 31 and 32. The
clamping cylinders 31 and 32 incorporate actuating rods 33 bolted directly to the wedge

blocks with bolts 34 to transfer the clamping forces directly to the wedge blocks. A
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I ncorporates an inclined wedgl ng surface (23) di sposed to eng g<

correspondi ngly inclined mating surface (21) on the respectiv f ?Igéc%
(15). 12. Appar atus according to claim11l, wherein the saidji 1c| QI 98
surfaces (21,23) are 5 di sposed such thﬁt the majority of jacking farces 3

acting on the outer core bl ocks (15) by the injection of the herrrf)pl astic J
material into the die cavity are reacted by the | ocking p.aur\d,
wher eby onl yeslignt cempressign §1ﬁﬁllell 5 if dispasedd te pachrquigricere Blgck hran

the respective wedge block 20. The core blocks are connected to the respective wedge
blocks by shoulder screws 3é (as best seen in Figure 2) which accommodate a
predetermined degree of relative displacement. This arrangement provides a degree of

5  "lost motion", but limits the maximum relative excursion between these components, as
described in more detail below.

As best seen in Figure 3, injection means in the form of an injection screw and
barrel assembly (not shown) are disposed to inject hot thermoplastic material into annular
passage 40 in the die block, through nozzle 41, and into the die cavity 18.

10 "An inner cylindrica] bosé 50 incorporating an ejector sleeve extends coaxially
- from the inner core block 12 to support and locate the.end of the tube remote from the die . . ... ...
block.

Turning now to describe the operation of the apparatus, the clamping cylinders 31

- and 32 are initially retracted to separate the outer core-blocks 15 and:-open the die,as - *
15 shown in Figure 2. A tube is then placed over the boss 50 and the inner core block 12. In
the present case, the tube is preformed with a base 51 and the boss SO is specifically sized
to locate the base so that the exposed end of the tube is located in predetermined
relationship with respect to the die block.

With thé tube in place, the clamping assembly 30 is actuated. Initial relative

20 movement of .the actuating rods 33 acting on the wedge blocks 20 is transferred to the
outer core blocks 15 by the intermediate compression elements 35. In this initial die
closing phase, the inclined surfaces 21 of the wedge blocks and the correspondingly
inclined mating surfaces 23 of the core blocks are marginally separated by the

compression elements. Similarly, during this phase a clearance space is maintained



c]aanhg means (30). 13.  Apparatus according to claim2 or 4n
dependent thereon, wherein the 10 resilient conpression el engn
di sposed initially to drive the wedge bl ocks (20) out of cla

engagenent with the respective outer coregbl ocks (15) imredi ly upon

rel ease of the clanping neans (30). 14. Apparatus accordi ng t{® any
precedi ng claim \Qﬁlerei n, t he di nd | ockin
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between the operative surface 9 ofl tge rocfdn)g plate and the we%ge blocks so that no

wedging action occurs. In this way, the outer core blocks 15 are progressively moved
together across the die block and into the c_losed'position, ultimately clamping the tube
firmly against the inner core block 12 such that the exposed end of the tube extends into

the die cavity. The amount by which the tube extends into the cavity is determined by the

-locating boss 50 and is preferably of the order of several millimetres. This action

substantially closes and seals the die cavity.

With the die closed, further displacement of the clamping cylinder drives the
wedge blocks toward the respective core blocks 15 by compfes’sipn of the intermediate
resilient elements 35. This relative "lost motion" is accommodated by shoulder screws
38, as best seen in Figure 2. During this .ldcking phase, the wedge blocks are driven
between thé locking plate and the core blocks, to secure the core blocks against the die
block 4.
| With the die segments closed and locked, hot thennoi)lastic-mateﬁal'is injected
under pressure into passage 40, through nozzle 41 and into the die cavity 18 thereby
forming a peripheral rim thermoplastically bonded to the exposed end of the tube. During
this injection phase, it will be appreciated that the jacking forces on the outer core blocks
generated by the injection of pressurised plastic into the void are effectively resisted by
the wedge blocks and locking plate, with only a small for.ce component being reacted by
the clamping cylinder. It sﬁould also be noted that the plastic is injected at the inner

periphery of the die cavity to provide an outwardly directed injection pressure on the

'exposed end of the tube. The outer core blocks 15 define an inwardly depending shoulder

60 to prevent deformation of the marginal edge of the tube under the injection pressure of

the molten plastic.



plate (6) define respectiVe mut ual Iy opposi ng substantially paral | el guide
surfaces(5,9) 15 along which the outer core bl ocks (15) and wedge bl ocks

(20) respectively slide in response to operation of the clanping means
(30). REPLACEMENT SHEET 7.

Once the rim has been formed, the clamping cylinders begin to withdraw. Since
the actuating ro&s 33 of the clamping cyliﬂders act directly on the wedge blocks via bolts
34, the initial withdrawal releases the wedge glocks from locking engagenient between
the core blocks and locking plate which in turn permits the intermediate compression
5 elements 35 to expand. Further retraction of the clamping cylindgr and wedge blocks
drags open the core bloc.:ks, once the interconnecting shoulder screws 38 abut their
respective end stops.
| With the die again in the open position as shown in Figure 2, pressurised air is

directed into the container through air central ejection passage 55, thereby ejecting the

10  container from the apparatus. The cycle can then be repeated.

D - Once the rim.is formed, the tube and rim may be heated and reformed.into varying.. ......
C e cross sectional profiles such as square, triangular or the like if required, without the need
for different die shapes. |
| It will be appréc-iated that this method and apparatus enables-the formationofa-. . - ..

15 rim on a tube without the need for a moving platern. Moreover, because ﬁ'xost of the
jacking forces are reacted by the wedge blocks and only a small component transfefred to
the clamping assembly, a relatively small clamping actuator can be used. Thesé
advantages combine to produce an apparatus which is considerably simpler, cheaper,
more compact, and fnore efficient than comparable prior art devices.

20 Although the invention has been described with reference to a Speciﬁc example, it
will be appreciated by those skilled in the art that the invention may be embodied in many

other forms.
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«--progressively to move the outer.core blocks (15).together into a closed position thereby. .. . .« - -.
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Claims:-

1. Apparatus for forming a rim (2) on a tube (3), the apparatus comprising a die

_ block (4), a plate (6), an inner core block (12) extending intermediate the die bloék “)

and the plate (6), and injection me_';g;ll‘s to inject hdt thermoplastic material into a die cavity

(18), thereby forming a peripheral rim (2) thermoplastically bonded to the exposed end of

the tube (3), characterised in that the plate (6) is a locking plate supported in fixed space
apart relationship with respect to the die block (4), complementary outer core blocks (15)
are slidably disposed around the inner core block (12) intermediate the die block (4) and
the plate (6), wedge blocks (20) are respectively disposed intermediate the outer core

blocks (15) and the plate (6), and clamping means (30) are operable selectively and

» 2w, oclamping the tube (3) against the inner core block (12) such that an exposed-end of the

-+ clamping means (30) being further--operable:fo drive the wedges of the wedge blocks (20) . = -+ -

‘15

tube (2) extends into the die cavity (18), which is delimited by the core blocks (12,15), the

between the locking plate (6) and the respective outer core blocks (15) to wedge the outer

core blocks against the die block (4) in the closed position such that the die block (4) and

" core blocks (12,15) together in the closed position form the die cavity (18).

2. Apparatus according to claim 1, further including resilient compression elements
(35) disposed intermediate the outer core blocks (15) and the respective wedge blocks
(20).

3. Apparatﬁs apcording to claim 1 or 2, wherein the clamping means (30) are

operable directly on the wedge _bloéks (20).

*

4, Apparatus according to any preceding claim, wherein the outer core blocks (15)

are connected to the respective wedge blocks (20) by connecting elements (38) which

FRGERET e A
. * [ L ] S *
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accomthodate a degree of relative ﬁlsplhcemeni of the wedge blocks (20) toward the core
blocks (15) and limit the maximum relativé displacement of the wedge blocks (20) away
from the core blocks (i 5). |

5. Apparatus abcording to claim 4, wherein the clamping means (30) are operable in
a release phase firstly to release anc_i retract the wedgé Blc;cks (20) and subsequently to
retract the respective outer core blocks (15) by means of thé connecting elements (38) at
the point of maximum relative displacement.

6. -Apparatus éccording to any preceding claim, for use with a tube (3) which
incorporates a preformed base (51) remote from the die cavity (1.8), wherein the apparatus

further includes a passage (55) to direct pressurised gas into the tube (3) through the inner

-core.block (12) upon opening of the die to eject th'e.tube(3)-from the.apparatus.

7. Apparatus according to any preceding claim, further including an inner sleeve (50

associated with the inner core block (12) to locate the remote end of the.tube (3).

~ 8.- - Apparatus according to any preceding claim; wherein the clamping means (30)

comprises mutually opposed hydraulic actuatofs (31,32) disposed on opposite sides of the
die and operable on the respective wedge blocks (20).

0. Apparatus according to any preceding claim, wherein the thermoplastic material is
injectable through a nozzle (41) disposed on an inner periphery of the die cavity (18) such
that the thermoplastic material tends to provide an outwardly directed injection pressure
on the exposed end of the tube (3). |

10. "“Apparatus according to claim 9, wherein the outer core blocks (15) together define
an inwardly depending peripheral shoulder (60) to provide radial support for the exposed

end of the tube (3) and thereby to resist deformation of the tube under the outwardly

directed injection pressure. REPLACEMENT SHEET
' 1
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11.  Apparatus according to any p;eceding claim, wherein each wedge block (20)
incorporates an inclined wedging surface (i3) disposed to engage a correspondingly
inﬁlined matihg surface (21) on the respective core block (15).
12.  Apparatus according to claim 11, wherein the said inclined surfaces (21,23) are
5 disposed such that the majority of jacking forces acting on the outer core blocks (15) by
the injection of the thermoplastic ma’;erial into the die cavity (18) are reacted by the
locking plate (6), whereby only a relatively smaller force component is reacted by the
clamping means (30).
13.  Apparatus according to claim 2 or any claim dependent thereon, wherein the
10 resilient compression elements (35) are disposed initially to drive the wedge blocks (20)
o - out of clamping engagement with the respective outer core blocks (15) immediately.upon . .
+ = release of the clamping means:(30): - R Ve Lambrngy 38 S0
14.  Apparatus according to any preceding claim, wherein the die.block (4) and locking
plate (6) define respective mutually opposing substantially parallel guide surfaces.(5,9) .- =
15 along which the outer core blocks (15) and wedge blocks (20) respectively slide in

response to operation of the clamping means (30).
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) ABSTRACT

An apparatus (1) for forming a rim (2) on a tuke

(3). The apparatus (1) comprises.a die hlack (4), a
locking plats (6) suppcorted

relationship with raspect to

-

corza block (12) extending intermediat

5
n.

and tha locking plats (§) a2 pair of complementary
outer cara blacks (13) slidably disposad around the inner

P

core bleock (l2) intarmediate the die bleock (&) and the

locking plats (8) such that the dis block (4) and core

bBlocks (12,13) Ttogel!

nar in a closad positicn famm a die
cavity (i8). A pair of wadga bhlecks (20) ars

raspectivaly dispesad intarmediats the outar cars blocks

(1S) and the locking plate (4§), and clamping means (30)

(12) such that an expesad end cf the tube extends into

the die cavity (18

—r

. The clamping fieans (30) ara further

oparakbls to drive th
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Zlocks (20) batwean tha
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Pan]
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position. The apgaratus (1) alse
ma2ans to injact hot thasmaoslassic

cavity (18) thersly farwmin
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