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COMMONWEALTH OF AUSTRALIA.

DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT.

In support of the Application by BWE Limited, a British
Company, of Beaver Road Industrial Estate, Ashford, Kent TN23 1SH,
(England),

for a patent of an invention entitled:
"CONTINUOUS EXTRUSION APPARATUS"

I, D.J. Hawke of the Applicant's address do solemnly and
sincerely decfare as follows:

1. I am authorised by the Applicants for the present
application to make this declaration on its behalf.

2. The Applicants are in possession of the invention, the
subject of the application.

3. Messrs., Daniel John Hawkes, Douglas Edward Anderson
and Phillip Andrew Jones, respectively of 33 Tally Ho Road, Stubbs
Cross, Ashford, Kent TN26 1HL (Engtand), of 18 Highfield Close,
Canterbury, Kent CT2 9DX (England), and of 1 Loudon Path, Godinton
Park, Ashford, Kent TN23 3JH (England), are the actual inventors
of the invention and the Applicants are the Assignees of the said
inventors,

4. The basic applications as defined by Sectijon 141 of
tue Act, were made in Great Britain on the 10th July, 1989 by
BWE Limited, numbered 8915769.7,

5. The basic applications referred to in paragraph 4 of
this Declaration was the first application made in a Convention
Country in respect of the invention, the subject of the
Application.

peclared at Ashford, Kent, this hth

day of March 1991.

To: The Commissioner of Patents I A A S 1 AT
CANBERRA (D.J. HAWKES).

(Operations Director)
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1. Continuous extrusion apparatus including a

rotataole wheel (2) having a olurality of spaced
apart circumferential grooves (4), ana provided
with arcuate tooling with a shoe portion

(4) bounding radially outer porztions of the
respective grooves (4) formed with exit apertures
extending in a generally radial direction from the
respective grooves to a chamber (30) and abutments
displaced in the direction of rotation of the
wheel from the apertures extending into the
grooves, the chamber (30) discharging to a die
orifice, characterised in that the tooling
includes an entry block (26) positioned in a
recess (24) in the shoe po{tisn~(6) bounding the
grooves (4) together with an abutment block (14),
an expansion block'(16), a die block (18) and an
exit block (20), the abutment block (14),
expansion block (16) and exit block (20) being
serially positioned in a stepped bore (8) in the
shoe portion (6) With the abutment block (14)
seating upon a shoulder (12) in the bore (8)
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adjacent the entry bloci (26) and means (46, 50)
being provided to secure the exit block (20)

axially of the bore (8).
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(57) Abstract

Continuous extrusion apparatus including a rotatable,
grooved, wheel (2) is provided with a shoe (6) mounted on a pi-
vot (7) to be rotatable between a position engaging the wheel (2)
and a dis-engaged position. The shoe (6) carries a tooling car-
tridge (10) including an abutment block (14), an expansion block
(16), a die block (18) and an exit block (20) connected together
with bolts (22) and held in position by locking keys (46) and a
retaining ring (50). A reciprocable ram (60) registers with the
cartridge (10). when the shoe (6) is in the dis-engaged position
and is operable to raise a cartridge (10) from an associated heat-
ing chamber (56) into the shoe (6) or to lower a cartridge (10)
from the shoe (6) into a storage chamber (not shown). By utilis-
ing a cartridge (10), change-over and pre-heating of sets of dies
is facilitated, enabling the apparatus to be connected directly to
a continuous casting furnace (not shown).
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DESCRIPTION

This invention relates to apparatus for the
forming of metals by a continuous extrusion
process in which feed stock is introduced into a
circumferential groove in a rotating wheel to
pass into a passageway formed between the groove
and arcuate tooling extending into the groove.

The tooling includes an aperture formed in a shoe

portion and extending in a generally radial

direction from the groove to a die and an
abutment is provided to constrain the feedstock

to flow through the aperture and the die.

In ..B-A-0125788 there is described
continuous extrusion apparatus including a
rotatable wheel having a plurality of spaced
apart circumferential grooves, and provided with
arcuate tooling with a shoe portion bounding
radially outer portions of the respective grooves
formed with exit apertures extending in a
generally radial direction from the respective
grooves to a chamber and abutments displaced in
the direction of rotation of the wheel from the
apertures extending into the grooves, the chamber

discharging to a die orijifice.

In a continuous extrusion apparatus of the
form set out, according to one aspect of the
invention the tooling includes an entry block

positioned in a recess in the shoe portion
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bounding the grooves together with an abutment
block, an expansion block, a die block and an
exit block, the abutment block, expansion block
and exit block being serially positioned in a
stepped bore in the shoe portion with the
abutment block seating upon a shoulder in the
bore adjacent the entry block and means being
provided to secure the exit block axially of the

bore.

Preferably, the abutment block extends
through an aperture in the entry block of
generally frusto-conical form and flat faces
formed on abutting, otherwise frusto-conical,
faces co-act angularly to locate the abutment
block relative to the entry block.

Desirably, a divergent expansion chamber
extending through the expansion block includes an
initial section and an outlet section each of
frusto-conical form with the outlet section
having a greater cone angle than the cone angle

of the initial section.

Suitably, the means securing the exit block
axially of the bore include locking keys moveable
between an engaged position effecting secural and
a disengaged position allowing removal of the
exit block. Additionally, a retaining ring may
be threaded into an end of the bore remote from
the wheel to bear against the locking keys in an

engaged position,.
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In another embodiment of the invention, the
abutment block, the expansion block, the die
block and the exit block are disconnectably
secured together to form a tooling cartridge
removable from and insertable into the bore as a
whole and a heating chamber is provided adapted
to effect heating of the tooling cartridge prior

to insertion into the bore.

Advantageously, the tooling cartridge is
insertable into and removable from the bore by
actuation of a reciprocable ram aligned with the

bore.

In a further embodiment of the invention, a
continuous casting furnace is arranged to
discharge cast feedstock direct to the

circumferential grooves.

Suitably, the cast feedstock is discharged
through a tunnel from the continuous casting
furnace to the circumferential grooves. The
tunnel may be lired with heat insulating material
and may be arranged to be supplied with gases
having Little or no oxygen content.

The invention will now be described, by way
of example, with reference to the accompanying,

partly diagrammatic drawings, in which:-
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Figure 1 is a cross—-sectional side
elevation of a continuous extrusion apparatus,
indicating a shoe and associated tooling in a
position dis-engaged from a rotatable, grooved,

5. wheel, the engaged position being indicated in
chain dotted outline, together with an associated

heating chamber and a portion of a ram;

Figure 2 is a plan view taken in the

10. direction of the arrow II on Figure 1:

Figure 3 is a cross=section taken on the

line III-III of Figure 1; and

15. Figure 4 is a cross—-section taken on the
line IV-IV of Figure 1.

As shown in the accompanying drawings, a
wheel 2 of ‘a continuous extrusion machine is
20. formed with a pair of axially spaced circumferen-
tial grooves 4. A shoe 6 mounted on a pivot T
and rotatable to co-act with the wheel is formed
with .a stepped bore 8 into which a tooling
cartridge 10 is inserted to seat on a shoulder
25. 12. The tooling cartridge 10 includes an abutment
block 14, an expansion block 16, a die block 18
and an exit block 20 connected together by
bolts 22 threaded into the abutment block 14. A
recess 24 in the shoe 6 registering with the bore

30. 8 carries an entry block 26 mating with the
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abutment block 14 and is retained in position by
a spring lLoaded clamp 28. Flat faces (not shown)
on the entry block 26 and the abutment block 14
co—-act angularly to Locate the blocks the one
relative to the other. The expansion block 16 is
penetrated by a divergent expansion chamber 30
registering with entry passages 32 of
frusto-conical form in the abutment block, an
initial portion of the expansion chamber 30
having a frusto-conical wall 34 of the same cone
angle as that of the entry passages 32, the form
of the entry passages being modified to merge
smoothly together and into the expansion chamber
30. An outlet portion of the expansion chamber
is formed with a frusto-conical wall 36, of
slightly greater cone angle than that of the wall
34, and a short cylindrical wall 38 at the
outlet. To accommodate the divergent form of the
expansion chamber 30, the expansion block 16 is
of stepped outer diameter having a step 40, with
a corresponding step 42 being provided in the
bore 8 but spaced axjally from the step 40 to
ensure that the tooling cartridge 10 seats only
on the shoulder 12.

The shoe 6 is formed with a pair of
slots 44, intersecting with the bore 8 and is
provided with radial locking keys 46 which, in an
inserted position, bear against an outer face 48

of the exit block 20. A retaining ring 50 is
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threaded into a counter-bore 52 to bear against

the locking keys 46 such that, upon tightening

the retaining ring against the Llocking keys, the

tooling cartridge 10 is urged to seat firmly upon
5. the shoulder 12.

A sliding unit 54 is positioned below the

shoe 6 in register with the bore 8 and includes a
heating chamber 56 and a storage chamber 58 for

10. tooling cartridges 10. A hydraulic ram 60
positioned cc-axially of the bore 8 is actuable
to move the tooling cartridges 10 between the
sliding unit 54 and the bore 8, the retaining
ring 50 being slacked-off and the locking keys 46

15. withdrawn to permit passage of the tooling
cartridge.

To assemble a tooling cartridge 10 inte the

bore 8 in the shoe 6, appropriate sizes and forms

20. of the abutment bhlock 14, expansion block 16, die
block 18 and exit block 20 are selected and
secured together by the bolts 22, abutting dished
and stepped end faces facilitating the operatjon
and formation of a sealed junction. The

25. assembled tooling cartridge 10 is then placed in
a heating chamber 56 and heated to raise the
temperature of the cartridge to a temperature
approximating to working temperature. Upon the
cartridge 10 reaching the requisite temperature,

30. the hydraulic ram 60 is actuated to raise the
cartridge into the bore 8 and to engage the flat
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Taces on the abutment block 14 with the
corresponding faces on the entry block 26
previously positioned in the recess 24 of the
shoe 6. The radial locking keys 46 are then
5. moved to the inserted position, the hydraulic ram

retracted and the retaining ring 50 tightened
onto the Locking keys 46. The shoe 6 is then
swung on the pivot 7 into engagement with the
wheel 2 (as indicated in broken outline)

10. whereupon, upon feedstock being fed to the
grooves 4 and the wheel driven, continuous
extrusion may be commenced with a minimum of

wastage.

15. To substitute a different die, the machine
is stopped and the shoe swung to the open
position shown in Figure 1. The retaining
ring 50 is then slacked off, the storage chamber
58 of the sliding unit 54 aligned with the

20. bore 8, the hydraulic ram 60 actuated to engage
the exit block and the Llocking keys 46 moved to a
withdrawn position. The hydraulic ram 60 is then
actuated to lLower the tooling cartridge 10 into
the storage chamber 58, the sliding unit indexed

25. along to bring the replacement tooling
cartridge 10, preheated to the operating
temperature of the wheel 2 in the heating chamber
56, into alignment with the bore 8 uhereupon the
hydraulic ram 4is actuated to position the

30. replacement tooling cartridge in the bore 8 as
previously described with a minimal loss of

down-time.
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Such an arrangement lends itself to
deriving feedstock from a continuous casting
furnace since die changes may be effected rapidly
and, since the die and associated tooling are
pre-heated, little time need be lost in
re-commencing extrusion, so that the build-up in
molten feedstock may be accommodated in the
continuous casting furnace. By casting feedstock
from a continuous casting furnace and feeding
over a shortest possible distance, through a
tunnel having a wall of insulation material to
reduce heat Llosses, direct to the continuous
extrusion apparatus, the heat stored in the
feedstock immediately following solidification is
conserved and surface oxidation minimised. 1In
situations where it is desired to avoid surface
oxidation, output from the continuous casting
furnace is fed through a tunnel of gases of

reduced, or substantially no, oxygen content.

It will be appreciated that whilst a die
for extruding a solid strip product has been
illustrated, a full range of dies producing solid

or hollow products may be utilised.
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CLAIMS

1. continuous extrusion apparatus including a
rotatable wheel (2) having a plurality of spaced
apart circumferential grooves (4), and provided
with arcuate tooling with a shoe portion

5. (6) bounding radially outer portions of the
respective grooves (4) formed with exit apertures
extending in a generally radial direction from the
respective grooves to a chamber (30) and abutments
displaced in the direction of rotation of the

10.  wheel from the apertures extending into the
grooves, the chamber (30) discharging to a die
orifice, characterised in that the tooling
includes an entry block (26) positioned in a
recess (24) in the shoe portion (6) bounding the

15. grooves (4) together with an abutment block (14),
an expansion block: (14), a die block (18) and an
exit block (20), the abutment block (14),
expansion block (16) and exit bLoEk (20) being
serially positioned in a stepped bore (8) in the

20, shoe portion (6) with the abutment block (14)
seating upon a shoulder (12) in the bore (8)
adjacent the entry block (26) and means (46, 50)
being provided to secure the exit block (20)
axially of the bore (8).

25. A
2. Continuous extrusion apparatus as claimed in
Claim 1, characterised in that the abutment block
(14) extends through an aperture inm the entry

block (26) of generally frusto-conical form and
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flat faces formed on abutting, otherwise
frusto-conical, faces co—-act angularly to locate
the abutment block (14) relative to the entry
block (26).

3. Continuous extrusion apparatus as claimed in
Claim 1 or Claim 2, characterised in that a
divergent expansion chamber (30) extending through
the expansion block (16) includes an initial
section (34) and an outlet section (36) each of
frusto-conical form with the outlet section (36)
having a greater cone angle than the cone angle of

the initial section (34),

4, Continuous extrusion apparatus as claimed in
=iy preceding Claim, characterised in that the
means securing the exit block axially of the bore
include Llocking keys (46) moveable between an
engaged position effecting secural and a
disengaged position allowing removal of the exijt
block (20).

5. Continuous extrusion apparatus as claimed in
Claim 4, characterised in that a retaining ring
(50) is threaded into an end of the bore (8)
remote from the wheel (2) to bear against the

locking keys (46) in an engaged position.

6. Continuous extrusion apparatus as claimed in
any preceding Claim, characterised in that the
abutment block (14), the expansion block (16), the
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die block (18) and the exit block (20) are
disconnectably secured together to form a tooling
cartridge'(10) removable from and insertable into
the bore (8) as a whole and a heating chamber (56)
is provided adapted to effect heating of the
tooling cartridge (10) prior to insertion into the
bore (8).

7. Continuous extrusion apparatus as claimed
in Claim 6, characterised in that the tooling
cartridge (10) is insertable into and removable
from the bore (8) by actuation of a reciprocable
ram (60) aligned with the bore (8).

8. Continuous extrusion apparatus as claimed
in any preceding Claim, characterised in that a
continuous casting furnace. is arranged to
discharge cast feedstock djrect to the

circumferential grooves (4).

9. Continuous extrusion apparatus as claimed
in Claim 8, characterised in that the cast
feedstock is discharged through a tunnel Llined
with heat insulating material from the continuous
casting furnace to the circumferential grooves
(4).

10. Continuous extrusion apparatus as claimed
in Claim 9, characterised in that the tunnel s
arranged *o be supplied with gases having lLittle

or no oxygen content,
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