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PRODUCTION OF HOLLOW ARTICLES

FIELD OF THE INVENTION

THIS INVENTION relates to the production of hollow articles..

BACKGROUND TO THE INVENTION

PET bottles are blow moulded The procedure used mvolves the
production of what is cailed a preform. The preform is injection moulded and has,

in the neck region, an external shape which conforms to the shape of the bottle to

_be produced. The preform is hollow and generally has the shape of a test tube.

The second phase of the production procedure comprises placing
the preform in a blow mould, the preform being gripped in the neck region. The
preform is then heated and, once softened, air is blown into it so that it expands to

the configuration of the mould.

A difficulty with the conventionai production method is that PET

bottles cannot, using'the conventional method_, be blown with handles.

The present invention seeks to overcome the above described
det~ ciency in the method conventionally used to produce PET bottles. The
method of the present invention is not, however solely for the purpose of blowing

bottles of PET but can be used with other synthetrc plastics matenals that can be
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blown and can produce shapes which are more compléx than bottles with

handles.

BRIEF DESCRIPTION OF THE INVENTION

According to one aspect of the present invention there is provided
a tool for use in moulding a hollow article, the tool comprising .a plurality of

individual components, means connecting said components together in a first

relative relationship in which the components form a flexible string, and actuating

means for displacing said components to a second relative relationship in which
they abut one another and the string constituted by said components is rigid, said
components returning fo the first relative relationship upon deactivation of the

actuating means.

According to another aspect of the present invention there is

provided a tool which comprises a plurality of individual bomponents and means

for releasably interlocking the components into a relationship in which they abut

one another and the tool is rigid in form, said components, when the interlocking

means are 'released, being loosely held together and the tool being flexible in

form.

According to yet ahothe'r aspect of the present inventidn there is
provided a method of moulding a hollow article which. comprises placing a tool in

an open _pfeform mould, the tool comprising a plurality of individual components,
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means connecting said components together in a first relative relationship in which
the components form a flexible string, the tool being p\aced in the mould whilst the
components are in said first relative relationship, closing the mould to form a
mould cavity, the tool being in said cavity, activating actuating means to displace
said components to a second relative relationship in which they abut one another
and the string constituted by said components is rigid, forcjng_ mouldable material .
into the mould cavity so that it occupies that part of the mould cavity which is not
occupied by the tool, permitting said material to set thereby to produce a preform,
placing the preform in a biow mould, closing the blow mould, blowing the preform,
deactivating the actuating means so thét the tool reverts to the form of a flexible

string, and withdrawing the tool from the holiow article.

According to a further aspect of the present invention there is
provided a method of biow moulding -a bottle having an open mouth which method
comprises placing a tool in a preform mould which has protrusions which span
across the mould, the tool comprising a plurality of individual components,

releasably interlocking the components into a relationship _in which they abut one

" another and form a rigid string, the protrusions passing between first and second

limbs of the rigid string, forcing synthetic plastics material into the prefqrm mould
so as to form a hollow preform having a cylindrical wall and a hollow bridge
spanning between opposed portions of the cylindrical wall, plac_ing the préform .
and tool in a blow mould, blowing the preform, releasing said components so that

they take the form of a flexible string, and withdrawing the tool from the bottle
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"~ According to a still furfher aspect of the present invention the,__ré is
pfov’ided a method of blow moulding a hollow structure having an opening in the
Wallihg theredf,’ the method comprising placing a tool in a preform mould, the tool
ébmprising é plurality of individual components, releasably interlocking the
components so that the tool takes on the form of a rigid string, forcing synthetic

plastics material into said mould to form a preform with the tool within it, blowing

the preform, releasing said components from one another so that the tool takes on

the form of a flexible string whilst, however, the components remain
interconnected, and withdrawing the tool from said component through said

openin_g.

~ According to yet another aspect of the present invention there is
provided a preform mould comprising surfaces bounding the outer periphery of the
mould cavity, surfaces bounding a neck region which forms an entrance leading
from externally of said mould to the mould cavity, and a bar extending across said

rﬁduld cavity from one side thereof to the other whereby a preform produced in the

‘mould as a transverse opening in it.

~ The present invention also provides, in combination, a preform

mould comprising surfaces bounding the outer periphery of the mould cavity,

surfaces bounding a neck region which forms an entrance leading from externally
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of said mould to the mould cavity, and a bar extending across said mo_ul_d cavity
from one side thereof to the other whereby a preform produced in the moqld as a
transverse opening in it, and a tool for use in moulding a hollow article, the tool
comprising a plurality of individual components, means connecting said
components together in a first relative relationship in which the compon_ents_form a-
flexible string, and actuating means for disblacing- said components to a second
relative relationship in which they abut one another and the string constituted by

said components is rigid, said components returning to the first relative

 relationship upon deactivation of the actuating means, the tool entering the mould

through said neck region, passing around said bar and emerging from the mould

through said neck region.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to show
how the same may be carried into effect, reference will now be made, by way of

example, to the accompanying drawings in which:~

Figure 1 diagrammatically illustrates a preform mould, a tool in accordance
with the present invention and a preform;

Figure 2 is a diagrammatic cross-section illustrating a further tool in
accordance with the present invention and part of a mould;

Figure 3 is a view of the direction of arrow A in Figure 2;

Figure 4 is an "exploded" pictorial \/iew of the tool of Figure 2;
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Figure 5 is a section through the assembled tool, Figure 5 being similar to'_
Figure 3 but showing the tool in more detail;
Figure 6 is a top plan view of the tool of Figure 5;
Figure 7 is a diagrammatic side elevation of the tool;
" Figure 8 isa diagrammatic top plan view of the tool;
Figures 9 and 10 diagrammatically illustrate two components of the tool:
- Figure 11 is an elevation of another tool;
F'igu're 12 is a top plan view of the tool of Figure 11;
- Figure 13 illustrates a further method of interconnecting the components of
a tool;
Figure 14 is a view of a component which comprises a number of
segments;
Figure 15 is a plan view of the cOmponent of Figure 14;
Figure 16 is a section on the line XVI-XV! of Figure 15;
Figure 17 is a section of two components connected together by means of
ball joints;
Figure 18 is a similar section showing components connected by pins; and
Figure 19 is a section through one of the components shown in Figure 18,

the section being at right angles to the section of Figure 18.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring firstly to Figure 1, the mould 10 illustrated comprises two

mould halves with a split line between them. The split line is in the plane of the
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drawing and hence cannot be illustrated. Within the mould cavity designated 12

there is an elongate cross bar 14. Half the bar 14 is constituted by a'prot_ru_sidn

carried by one mould half and the other half of the bar is constituted by a
| protrusion carried by the other mould half. When the mould is closed the

- protrusions bear on one another to form the bar. The mould cavity extends from a

neck region 16, down one side of the bar 14 to form a first limb 18 of the mould

- cavity and down the other side of the bar 14 to form a second limb 20. The limbs

18, 20 are joined by a base portion 22 of the mould cayity.

The mould 10 comprises two cavity plates 24 only one of which
can be seen in Figure 1. An insert 26 is mounted in a bore 28 of the cavity plate
and the insert 26 defines one half of the external shape of the preform designated” -
30. The insert 26 which is not illustrated. defines the other half of the external

shape of the preform.

The insert 26 is extended by a split neck ring 32 which is internally

grooved. The plastics material which enters these. grooves eventually forms the

‘threads and other neck features of the bottle into which _the preform is blown. An

- openable and closable tool gripping chuck 34 forms an extension of the neck ring

32 on the opposite side thereof to the insert 26.

Cooling channels for the mould are diagrammaticaily shown at 36.
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The todl 38 of the present invention extends through the chuck 34
and the neck ring 32, down both sides of the bar 14 through the limbs 18 and 20
of the cavity and beneath the bar 14 in the base portion 22 of the cavity. The end
portion of ihe tool, that is, the portion in the chuck 34, seals-off the end of the
| cévity in which the preform is moulded by bearing on the ring 32. In the remaining
Figures 'of the drawings only the portion of the tool 38 in the mould 10 and in the
| néck ring 32 is illustrated. The'portion of the tool in the chuck 34 is constituted by

two or more further components of the form to be described.

" Between the tool 38 and the surfaces of the mould inserts 26 there
is a.gép 40.1. it will be understood from Figure 1 that the gap is of a generally
hollow cylindﬁcal shape with a hemispherical end.” The gap can be, for example,”
2mm wide. Between the tool 38 and the bar 14 there is also a gap, designated
40.2, which is about 2mm wide. The gap 40.2 which encircles the bar 14 is, at
each end, in communication with diametrically opposed zones of the gap 40.1.
Wheh, as will be described subsequently, synthetic plastics material in molten
formis forced into the mould, it fills these gaps to form the preform. The material
in the gap around the bar 14 forms a hollow bridge joining diametrically opposed
zones oi‘ the cylindrical part of the preform which lies in the gap 40.1 adjacent the

inserts 26.

In Figure 3 the components of the tool have been shown simply as

blocks. This is to permit their reiationship to one another, to the gap which



10

15

. . WO 99/47338 PCT/AP99/00004

9-

receives the preform, and to the mould, to be seen without being obscured by the

constructional! detail of each component.

The tool 38 has a main passageway 42 (see Figure 3) and two
subsidiary passageways 44 all of which extend the full length of the tool. These

will be described in more detail hereinafter..

The tool 38 is composed of a number of individual components. In
Figures 2 to 6 the tool is shown as having ten individual components. The

éompo‘nents 46.1,46.2, 46.3, 46.4 and 46.5 are all different to one another but are

‘respectively mirror images of the components 48.1 ,;48.2, 48.3, 4_8.4 and 48_.5.

The two components which, in Figure 1, lie in the sleeve 34 are not shown.

The components 46.1 ahd 48.1 each have a T-shaped passage 50
(see Figure 5) therein. The limb 50.1 of each passage can be connected to a
source of vacuum or a source of air under pressure. The limbs 50.2 are ;:onnected
to'th'e straight through passages 52 of the components 46.2 and 48.2,__and the

limbs 50.3 communicate with one another.

‘Where the components 46.1, 48.1 abut there is a spigot and
socket connection. For example, the component 48.1 can have a socket which
encircles its passage 50.3 and the component 46.1 can have a spigot which fits

into the socket of the component 48.1. Sealing means, such as an O-ring, can be
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pmVided for sealihg between the spigot and socket. It is also possible to provide,
on and in those faces of the components which abut, studs 56 and recesses 58
(ndt shown in Figures 5 and 6). These ensure that the components locate with

respect to one another in the desired manner.

All the other individual components 46.2, 48.2 etc have similar
passages, spigots, sprockets, recesses and studs and these will not be described

in any further detail.

The outer faces of the components 46, 48 match the surfaces
whiéh bound the mould cavity. The inner faces of the components match the bar
14. The components 46.3, 48.3 are shown diagrammatically in Figure 9 and the

components 46.4, 48.4 are shown diagrammatically in Figure 10.

As mentioned above, the tool also has two subsidiary

-paSsaQeways 44. As best seen in Figures 9 and 10, each component has therein

two bores 54 which pass through it. 'Each bore 54 forms a part of one of the

subsidiary passageways 44.

" Cables (not shown) are anchored to one of the components in the
sleeve 34, pass through the subsidiary passageways 44 constituted by the bores
54 and are attached to, for example, a winding drum which permits a pull to be

exerted on the tool 30. If desired the passageways 44 can be omitted and a
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single cable can pass through the passageway 42. . -

In use the tool gripped in the chuck 34 is placed in the mould cavity
of one of the mould halves as shown in Figure 1. The individual components of
the tool are close to one another with the spigots and sockets adjacent and the
studs and recesses adjacent. Suction is then applied to the main passageway 42

by way of suitable nozzles. The application of suction draws all the components

~ together, the spigots entering the sockets and the studs 56 entering the recesses

58. If necessary the effect of suction cén be supplemented by electromagnets 59
fitted to the components and supplied by electrical wires 61 passing through the
components. This construction is shown diagrammatically in Figure 2. The tool

takes on the form of a rigid string.

In a further form the components are held together by

electromagnets without the use of suction.

The preform mould is then closed by urging_the_rﬁou_ld halves
together and plastics material is injected. This can' be done either at the base of
the mould or, as shown, in the neck region. fhe synthetic plastics material
injected into the mould fills the gaps between the tool and the mould resulting in a

hollow preform with a hollow bridge spanning across it.

After the plastics material has solidified sufficiently to make the
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preform self supporting, the vacuum nozzles can be removed and/or power to the
electro magnets cut off. Whilst the components are no longer held together it will
be understood that there is no space in the preform for them to shift with respect
to one another. The tool,'hbwever;-takes on the form of a flexible string with the

components all loosely connected to one another. -

The preform mould is opened to release the preform, and the
preform with the tool 38 in it is lowered into a cavity having the shape of the final

bo&le. This mould is then closed, heated and air is blown into the preform. The

- air preférably enters via the passageway 42. If this passageway is used as the air

inletitis n'ecessary to arrange the O-rings so that they seal when vacuum is

applied but permit air to flow outwardly when pressure is applied. The softened

preform is expanded by the air under pressure to fill the blow mould cavity.

The blow mould includes protrusions, equivalent to the protrusions
18, 20, which pass through the hollow bridge of the preform. These protrusions
can, as blowing proceeds, be pulied to one side thereby shifting the handle to a
position close to the periphery of the bottle. If the means interlocking the
coufaponents were not released when the preform solidified, they are released at

{his stage.

The cables passing through the tool are then used to pull the tool,

which is now flexible and a loose fit in the blown bottle, out through the neck of the
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{f the components 46.2, 46.3 and 46.4 are made wider, and the

components 48.2, 48.3 and 48.4 narrower, the hollow bridge can initially be offset

to one side.

To enable a handle to be produced which protrudes from the side

of the bottle, a tool as shown in Figures 11 and 12 can be used. This tool

‘comprises a first row of components designated 60 and a sec_ond row of

components, or a single elongate component, designated 62.

~ The cable described can be-omitted and, as shown in Figure 13,
each component connected to the adjacent component, or components, by a
swivel 64 having its ends pivotal with respect to the adjacent cqmpor_xents. The
swivel 64 comprises a rod 66 with a ball 68 at each end. The rod 66 lies in a
conical passage 70 which permits the swivel freedom to move with respect to the
component. The swivel 64 permits the components to move between a
juxtaposed position in which they abut and form a rigid string and a separated

position in which the swivels link them into the form of a fiexible string.

Tuming now to Figure 14, the component iliustrated comprises four
segments 72.1, 72.2, 72.3 and 72.4. Each segment has a main passage 74 and

two subsidiary passages 76 therethrough. it also has studs 56 protruding from the
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visible faces and co-operating recesses (not shown) on the other faces.

" Figures 15 and 16 show a tool comprising ﬁve:componehts, each

constructed in the same way as the component of Figure 14.

in Figure 17 each component comprises a ball 80 and a dove-tail
recess 82 which receives the ball of an adjacent component. Each ball is a loose
fit in the recess in which it is received. When there is no force holding the
components together, the balls and recesses connect the components in the form

of a flexible string.

. The structure of Figures 18 and 19 comprise components each of -
which has an elongate opening 84 in a lug 86 thereof and a hole 88 of circular

section in each of the tines 90 of a fork 92.

The aligned holes 88 and openings 84 recsive circular cross

section pins (not shown). The pins, by moving along the openings 84, provide the

| requisite freedom of movement between the components whilst connecting them

together as a flexible string.

| “The tools illustrated, because they can be pulled from the mould in
eiiher direction, can be used to form both internal and external undercuts on the

article being produced.
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CLAIMS:

1. | A tool for use in moulding a hollow article, the tool comprising a
plurality of individual components, means connecting said components together in
a first relative relationship in which the components form a flexible string, and
actuating means for displacing said components to a second r_e!ati\-/e relationship
in which they abut one another and the string constituted by said components is
rigid, said components returning to the first relative relationship upon deactivation

of the actuating means.

2. A tool as claimed in claim 1, and including a passage in each
cofnponent, the passages together forming a passageway through the tool when

the components are in said second relative relationship.

3. A tool as claimed in claim 1, and including electromagnets which,
when supplied with power, displace said components to said second relativq

position.

4. " Atool as claimed in claim 3, and including a passage in each

combonent, the passages together forming a passageway through the tool when

_—‘_—__‘_f________,____'_——

the compOnents:are- in said seééhd relative relationship. i H!l‘“‘! “m! l“l‘ “l‘sl “ ‘!l‘ | .

5. A tool as claimed in any one of claims 1 to 4, wherein the means
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connecting the components together in the form of a flexible string comprise
mechanical links spanning between the components, there being free play
between the links and the components thereby permitting the componénts of the

tool to move between their first and second relative positions. -

6. A tool as claimed in claim 1, 2, 3 or 4, wherein said components

include recesses and studs, the studs fitting in the recesses when the components

of the tool are in said second relative position.

7. - A tool which comprises a plurality of individual components and
means for releasably interlocking the components into a relationship in which they
abut one another and the toolis rigid in form, said components, when the -
interlocking means are released, being loosely held together and the tool being

flexible in form.

8. -~ A method of moulding a hollow article which comprises placing a
tool in an open preform mould, the tool comprising a plurality of individual
components, means connecting said components together in a first relative

rélationship in which the components form a flexible string, the tool being placed in

‘the mouid whilst the components are in said first relative relationship, closing the

mould to form a mould cavity, the tool being in said cavity, activating actuating

means to displace said components to a second relative relationship in which they

“abut one another and the strihg constituted by said components is rigid, forcing

_K

g
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mouldable material into the mould cavity so that it occupies that part of the mould
cavity which is not occupied by the tool, permitting said material to set thereby to
produce a preform, placing the preform in a blow mould, closing the blow mould,
blowing the preform, deactivating the actuating means so that the tool reverts to

the form of a flexible string, and withdrawing the tool from the holiow article.

9. A method of blow moulding a.bottle having an open mouth which
method comprises placing a tool in a preform mould which has protrusions which
span across the mould, the tool comprising a plurality of individual components,

releasably interlocking the components into a relationship in which they abut one

another and form a rigid string, the protrusions passing between first and second

'limbs of the rigid string, forcing synthetic plastics material into the preform mould--

so as to form a hollow preform having a cylindrical wall and a hollow_bridge

-~ spanning between opposed portions of the cylindrical wall, placing the pref_orm
“-and tool in a blow mould, blowing the preform, releasing said components so that

“ they take the form of a flexible string, and withdrawing the tool from the bottle

through said open mouth. -

10. = A method of blow moulding a hollow structure _havi_ng an opening in
the walling thereof, the method comprising placing a tool in a preform mould, the
tool comprising a plurality of individual components, releasably inte_rlo_c_king_'the
components so that the ';ool takes on the form of a rigid string, forcing synthetic

plastics material into said mould to form a preform with the tool within it, blowing

I |
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“the preform, releasing said components from one another so that the tool takes on

" the form of a flexible string whilst, however, the components remain -

interconnected, and withdrawing the tool from said component through said

openirig. '

11. A preform mould comprising surfaces bounding the outer periphery
of the mould cavity, surfaces bounding a neck region which forms an entrance
leading from externally of said mould to the mould cavity, and a bar extending
across said mould cavity from one side thereof to the other whereby a preform

produced in the mould has a transverse opening in it.

12. " In combination a preform mould comprising surfaces bounding the
oUter"periphery of the mould cavity, surfaces bounding a neck region which forms

an entrance leading from externally of said mould to the mould cavity, and a bar

| éxtending across said mould cavity from one side thereof to the other whereby a

| preform broduqed in the mould has a transverse opening in it, and a tool for use in

moulding a hollow article, the tool comprising a plurality of individual components,
means connecting said components together in a first relative relationship in which
the components form a flexible string, and actuating means for displacing said
cbmponents to _a'sect)nd relative relationship in which they abut one another and
the string constituted by said components is rigid, said components retumning to
the first relative relationship upon deactivation of the actuating means, the tool

entering the mould through said neck region, passing around said bar and

' * c L M H] *
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