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The present invention relates to an apparatus for 

forming a rim on a tubular body. 

The invention has been ~eveloped primarily for use 

in the formation of rims on tubula~ containers, and will 

s be described hereinafter with reference to this 

application. However, it wili be appreciated that the 

inventi~n 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 rims on 

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

~ / ' 

plastic rims, and then subsequently to secure the rims to 

20 

the containers in a separate 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 mould plastic rims directly 

onto the tubes. However, this typically involves the use 

of relatively complex and expensive die ·assemblies and 

25 relatively high powered rams and clamps to resist the 

jacking forces generated by the injection of molten 

plastic into the die cavities. Such devices therefore 

tend to be excessiyely sophiscicated and expensive. 
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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 

s contemplated provides an apparatus for forming a rim on a 

tube, said apparatus comprising a die block, a lockinq 

plate supported in fixed spaced apart relationship with 

respect to the die block, an inner core block extending 

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 the locking plate such that the die block and core 

blocks together in a closed position form a die cavity, a 

pair of wedge blocks respectively disposed intermediate 

15 the outer core blocks and the locking plate, and clampinq 

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 

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

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 

the die block in the closed position, the apparatus 
. 

further including 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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~-:.'.:--.; - disposed intermediate the outer core blocks and the 

respective wedge blocks and the clampinq means are 

operable directly on the wedge-blocks. 

Preferably also, the core blocks are connected to 

s the respective wedqe blocks by shoulder screws which 

accommodate the relative lost motion of the core blocks 

during the wedqing phase and limit the maximum excursion 

of the wedge blocks away from the core blocks. In 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 

.... 

25 

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 thermopl~stic 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 jnjection pressure on the exposed 
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end of the tube. The outer core blocks preferably define 

an inwardly dependinq shoulder to provide radial support 

for the exposed end of the t~e to resist deformation 

under the outwardly directed injection pressure. 

A pref erred embodiment of the invention will now be 

described, by way of example only, with reference to the 

accompanying drawings in which:-

Figure i 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 

Figure 5 is a cross sectional side elevation 

20 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 rim 2 

25 on a tubular container J. 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 

.. .. ... ~ 
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of spaced apart high tensile bolts a. 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 toward 

s 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 

10 form complementary halves of an outer die corresponding 

i generally in .cross sectional.configuration 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 

15 18, as best seen in Figures 1 and J. 

A pair of wedge blocks 20 are respectively disposed 

outwardly of the ou~er core blocks 15 and extend 

intermediate the core blocks and the locking plate 6. 

Each wedge block incorporates an inclined surface 21 

20 disposed to engage a c~rrespondingly inclined mating 

~surface 23 on the respective core block. 

The apparatus further includes a symmetrically 

operating clamping assembly 30 comprising two opposed 

hydraulically actuable clampin~ cylinders 31 and J2. The 

25 clamping cylinders 31 and 32 incorporate actuating rods 

JJ bolted directly to the wedge blocks with bolts 34 to 
. : . 

transfer the clamping forces directly to the wedge 

blocks. A resilient compression element JS is disposed 
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intermediate each outer core block 15 and the respective 

wedge block 20. The core blocks are connected to the 

respective wedge blocks by sh~ulder screws 38 (as best 

seen in Figure 2) which accommodate a predetermined 

s 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, injection means in the 

10 form of an injection screw and barrel assembly (not 

i shown) are disposed to inject hot thermoplastic material 
i 
' 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 so 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 place, the· clamping assembly 30 is 
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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 compression 

elements JS. 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 lockinq plate and the wedge blocks so that no wedqing 

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 

20 

25 

amount by which the tube extends into the cavity is 

determined by the locating boss so 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 ~rives 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 

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 

4. 
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With the die segments closed and locked, hot 

thermoplastic material is injected under pressure into 

passaqe 40~ throuqh nozzle 41 and into the die cavity 18 

thereby f orminq a peripheral rim thermoplastically bonde~ 

s to the exposed end of the tube. Durinq 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 wedqe 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 

15 an inwardly depending shoulder 60 to prevent deformation 

of the marginal edqe 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 

~o of the clamping cylinders act directly on the wedge 

blocks via bolts 34, the initial withdrawal releases the 

wedge blocks from locking engagement between the core 

blocks and lock~ng plate which in turn permits the 

intermediate compression elements 35 to expand. Further 

25 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 aqain in the open position as shown in 

• .. 
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Figure 2, pressurised air is- directed into the container 

through air central ejection passage SS, the~eby 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 

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 

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 

prior art devices. 

Although the invention has been described with 

20 reference to a.specific example, it will be appreciated 

by those skilled in the art that the invention may be 

elftbodied 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 

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) respectively 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 the closed position, thereby clamping the tube (3) 

against the inner core 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 plat·e (6) and 

the respective outer 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 ~o inject hot thermoplastic material into the die 

cavity (18), thereby forming a peripheral rim (2) 

thermoplastically bonded to the exposed end of the tube 

(3) 
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2. Apparatus ~ccordinq to claim 1, further 

including resilient compress~on 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 

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 block3 

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

point of maximum relative displacement. 

6. Apparatus according to any preceding claim, for 

use with a tube (3) which incorporates a preformed base 

(51) remote from the die cavity (18), 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 the tube (3) 

from the apparatus. 
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7. Apparatus accordinq to any precedinq claim, 

further includinq an inner sleeve (So)·associated with 

the inner core block (12) to °locate the remote end of 

the tube (3). 

8. Apparatus accordinq to any precedinq claim, 

wherein the clampinq means (30) comprises mutually 

opposed hydraulic actuators (31,32) disposed on opposite 

sides of the die and operable on the respective wedge 

blocks C 20). 

9. Apparatus according to any precedinq 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 

dependinq 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 wedqe block (20) incorporates an inclined 

wedging surface (23) disposed to enqaqe a 

correspondingly inclined mating surface (21) on the 

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

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

the majority of j aclcing forces aetinq ()~ the outer core 

blocks (15) by the injection of the thermoplastic 

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

lockinq plate (6), whereby only a relatively smaller 

force eomponent is reacted by the clampinq means (30). 

13. Apparatus according to claim 2 or any claim 

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 clampinq 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 (20} respectively slide in 

response to operation of the clamping means (30). 

.. 


