1 APPARATUS and METHOD for MOULDI NG ARTI CLES USI NG
GLASS Field of the Invention This invention relates to
apparatus and nethod for the noul ding of articles
using glass and refers particularly, though not
excl usively, to such apparttus and nethod for noul di ng
articles requiring a relatively snooth surface.
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Summary of the Invention
In accordance with a first preferred aspect there is provided apparatus for moulding an article, the
apparatus comprising:
(a) a body having a recess;
(b) a moulding cavity for insertion into the recess, the moulding cavity having a
size and shape for the moulding of the article; and wherein
(c) the moulding cavity is of a high temperature glass.

In accordance with a second preferred aspect there is provided a methad for moulding an article
comprising:

(a) forming a recess in a body;

(b) moulding a cavity of high temperature glass for insertion into the recess;

{c) surface finishing an inner surface of the cavity; and

{d) moulding the article in the cavity.



conprising: (a) formng a recess in a body; (b)
moul ding a cavity of high tenperature glass for
insertion into the recess; (c) surface finishing an
i nner surface of the cavity; and (d) noul ding the
article in the cavity. 2 The high tenperature gl ass
may be a borosilicate glass, and the article nay be an
optical lens including a lens for digital caneras
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Brief Description of the Drawings

In order for the invention to be fully understood and readily put into practical e4ffect there shall
now be described by way of non-limitative example only preferred embodiments of the present
invention, the description being with reference to the accompanying illustrative drawings in which:
Figure 1 is a perspective view of a first embodiment;

Figure 2 is a vertical cross-section along the lines and in the direction of arrows 2 — on Figure 1:
Figure 3 is a perspective view of a second embodiment;

Figure 4 is a vertical cross-sectional view along the lines and in the direction of arrows 4 — 4 on
Figure 3;

Figure 5 is a perspective view of a third embodiment;

Figure 6 is a vertical cross-sectional view along the lines and in the direction of arrows 6 — 6 on

Figure 5,



Brief Description of the Drawings In order for the
invention to be fully understood and readily put into
practical e4ffect there shall now be described by way
of non-limtative exanple only preferred enbodi nents
of the present invention,3the description being with
reference to the acconpanying illustrative drawings in
which: Figure 1 is a perspective view of a first
enbodi nent; Figure 2 is a vertical cross-section along
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mat eri al such for exanple, glass, high
The recess 16 is preferably o?the same size angghape asg the outer surfgce 18 of cavity 14 so

that the cavity 14 is a neat fit in and is fully supported within the recess 16. By having full support
for the cavity 14 in the recess 16 and thermal or physical stresses generated in or applied to the
cavity 14 will be transferred at least in part to the body 12 around recess 16.

By being of high temperature glass, the cavity has an inner surface 22 that is relatively smooth,
and will be reliable as long as the temperature and physical stress levels of the glass used for
cavity 14 are not exceeded. Even when of glass, the inner surface 22 may be polished to remove

any surface imperfections.

Cavity 14 is held in recess 16 by any suitable means including a heat-conductive adhesive (not
shown) and/or physical clamps {not shown)} and/or by a captive nut within cavity wall 38
accessible by a bolt {(not shown) passing through a baolt hole in body 12, To assist in the use of

clamps, the cavity 14 may have a rim 26.



tenperature gl ass or tenpered glass. An exanple of a
suitable glass is high tenperature borosilicate gl ass
as it can withstand tenperatures of up to 450 degrees
Cel sius permanently, or up to 500 degrees Cel sius for
up to 10 hours. It has high inpact resistance. The
moul d cavity 14 may be a separate conponent able to
be inserted into and renoved fromthe bod or nay
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thus cavity 14, in recess 16. The gaps 38 between ribs 30 may be used for a heat conductive
adhesive to further enhance the securing of cradle 28 and cavity 14 in recess 16. The extensions
24 are in contact with or attached to cradle 28 to allow for heat conduction from reinforcing 20 to
the cradle 28 and thus to body 12. To assist such heat conduction, the cradie is preferably made

of a heat conducting material such as, for example, stainless steel.

As an alternative, the ribs 30 may be formed within cavity wall 38 with there being access to bolt

holes 36 through cavity wall 38,



the inner surface of recess 16 when cavity 14 is
inserted in recess 16 so as to enable transm ssion of
heat to body 12 around recess 16. In this way the
reinforcing 20 acts as a thermal conductor to assi st
in conducting heat away fremcavity 14, and to thus
assist in cooling cavity 14. The nunber, |ength and
| ocati on of extensions 24 nmay be as reqU|red or
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upper end 34 each rib 30 passes over the rim 26 and
thus may be used to secure the cavity 14 in the
recess 16. Each rib 30 may have one or nore bolt hol es
36 to enable a bolt (not shown) to pass through body
12 and into bolt hole 36 to secure the cradle, and
thus cavity 14, in recess 16. The gaps 38 between ribs
30 may be used fora heat conductive adhesive to
further enhance the securing of cradle 28 and cavity
14 in recess 16. The extensions 24 are in contact
with or attached to cradle 28 to allow for heat
conduction fromreinforcing 20 to the cradle 28 and
thus to body 12. To assist such heat conduction, the
cradle is preferably made of a heat conducting
mat eri al such as, for exanple, stainless steel. As an
alternative, the ribs 30 nmay be fornmed within cavity
wall 38 with there being access to bolt holes 36
through cavity wall 38. 5 In this way the noul di ng
process becones sonewhat sinple. The body 12 is
prepared and




recess 16 fornmed. Cavity 14 is either separately
noul ded, or noulded in situ, with or w thout
reinforcing 20 and/or cradle 28. If noul ded
separately, it is inserted and held in place as is
descri bed above. Any necessary surface finishing for
i nner surface 22 may be perforned before insertion,
or after insertion. The nmould 10 is then ready for
use. Mouulding cycle tines and tenperatures nmay be
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with an outer surface, the outer surface being a neat fit in and being supported by the

recess.

7. Apparatus as claimed in claim 6 further comprising reinforcing within the cavity wall for
providing increased structural strength to the cavity.

8. Apparatus as claimed in claim 7, wherein the reinforcing has extensions passing through
and extending beyond the cavity wall for providing heat conductivity from the cavity wall
to the body adjacent the recess.

9. Apparatus as claimed in any one of claims & to 8, wherein the cavity wall has a peripheral
rim at an upper end thereof.



m croscope | enses, and | enses uses in nedical devices.
4. Apparatus as clained in any one of clains 1 to 3,
wherein the cavity is formed in the recess. 5.
Apparatus as clained in any one of clains | to 3,
wherein the cavity is fornm&d outside the recess and
is inserted into the recess. 6. Apparatus as clai ned
in any one of clains 1 to 5, wherein the cavity has a
cavity wall wth an outer surface, the outer surface
e Apprausasatainiddtin any cae df dems@tosuipper doatbridiyg 4 digdle for
regg§§ﬁm§@nd$ggm?akqgwgs claimed in claim6 further
conprising reinforcing within the cavity wall for
providing increased structural strength to the cavity.
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ext endi ng beyond the cavity wall for providing heat
conductivity fromthe cavity wall to the body
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thesncradl e is noulded within the cavity wall. 13.
Apparatus as clained in any one of clains 10 to 12,
wherein the cradle conprises a plurality of bolt
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claims 10 to 13, wherein the cradle conprises a

lurality of equally spaced spokes extending froma
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(a) forming a recess in a body;

(b) moulding a cavity of high temperature glass for insertion into the recess;
{c) surface finishing an inner surface of the cavity; and

(d} moulding the article in the cavity.

17. A method as claimed in claim 16, wherein the high temperature glass is a borosilicate

glass.

18. A method as claimed in claim 16 or claim 17, wherein the article is an optical lens
selected from the group consisting of: lenses for digital cameras including digital cameras
incorporated into mobile telephones, personal digital assistants, computers, and web
cameras; lenses uses in laser devices, measurement equipment, projectors, projector
television receivers, sensor lenses, spectacle lenses, contact lenses, telescope lenses,

microscope lenses; and lenses uses in medical devices.

19. A method as claimed in any one of claims 16 to 18, wherein the cavity is formed in the

recess.



15. Apparatus as clained in any one of clains 10 to 14
when appended to claim7, wherein the cradle is
functionally connected to the extensions of the
reinforcing. 16. A nmethod for noulding an article by
usi ng gl ass, the nmethod comprising: (a) formng a
recess in a body; (b) noulding a cavity of high
tenperature glass for insertion into the recess; (c)
surface finishing an inner surface of the cavity; and
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glass is a borosilicate ass. 18. A nethod as
claimed in claim116 or cIa|n117, wherein the article
A1sAartiopes dainet ey osedf eleied 6 fior rfurteecayrpaisipg iossmBigst | ng
Of re|nlfo$éi|§gqﬁthfn°§cadl'cygflralilﬁhrm‘@@l@%&ﬁi df ﬂ\%l gﬁﬂérﬂ)ﬂ pfiligihg Rkreased

ras rat i nto nobi | ones, persona
di ge t&falﬂgeg?tgf‘gﬁ?%av onmput ers, and web caneras;
| enses uses in |aser devices, neasurenent equipnent,
proj ectors, projector television recei vers, sensor
| enses, spectacle | enses, contact |enses, tel escope
| enses, mcroscope |enses; and | enses uses in nedica
devices. 19. A nethod as clained in any one of clains
16 to 18, wherein the cavity is fornmed in the recess.
8 20. A nethod as clainmed in any one of clains 16 to
18, wherein the cavity is forned outside the recess
and is inserted into the recess. 21. A nethod as
clainmed in any one of clains 16 to 20 further
conprising inserting reinforcing within a cavity wall
during the nmould of the cavity for providing increased
structural strength to the cavity.



