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1 TRANSPARENT AND SCRATCHPROOF WATCH CRYSTAL AND WATCH CASE FITTE&&!V;HMq
SUCH A CRYSTAL The present invention concerns a scratchproof and
transparent watch crystal, and in particular a watch crystal having a | ow
cost price independently of the conplexity of its shape, for exanple flat

or spherical, 5 while having a very high hardness, of the order of 10,000

Vi ckers. The present invention al so concerns a watch case fitted with such
a crystal. Watch crystals for the protection of dials and hands 10 or
suchli ke are nost often nmade either of a synthetic naterlal or a mneral

gl ass because of theiriBa AR Al ATCOH NECH Alye har dness
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approxi mately 900. Experience has shown that crystals made in these
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while having a very high hardness, of the order of
10,000 vickers.

The present invention also concerns a watch case
fitted with such a crystal.
Watch crystals for the protection of dials and hands
10 or suchlike are most often made either of a synthetic
material or a mineral glass because of their relatively
low cost price. The respective hardness of these
categories of materials of course determines the scratch
resistance of the crystals. In order to clarify, a watch
15 crystal made of synthetic materials such as Plexiglas has
a Vickers hardness of approximately 100 and natural or
mineral glass has a Vickers hardness of approximately 900.
Experience has shown that crystals made in these - two
categories of materials have poor resistance to scratches
20 by certain very hard agents such as the silica contained
in dust, marble or even the sand constantly present in our
environment, even if mineral glass resists such attacks
better than syntheﬁic materials. There therefore results a
relatively rapid alteration in the aesthetic appearance of
25 these types of watch crystals or back covers by scratches.
In order to aveoid these drawbacks, synthetic sapphire
or corundum have been used for manufacturing watch
crystals. These crystals are disclosed for example
respectively in Swiss Patent No 632 891 and in French
30 Patent No 1 238 069. These crystals resist attacks from
external agents very well but have however the major
drawback of being 1long, complex and laborious to
manufacture and having a very high cost price, which

considerably limit their use on a very large scale. By way



relétively rapid alteration in the aesthetic appearance of 25 these types
of watch crystals or back covers by scratches. In order to avoid these
dr awbacks, synthetic sapphire or corundum have been used for manufacturing
wat ch crystals. These crystals are disclosed for exanple respectively in
Swi ss Patent No 632 891 and in French 30 Patent No 1 238 069. These
crystals resist attacks fromexternal agents very well but have however the
maj or drawback of being |ong, conplex and | aborious to manufacture and
havi ng a very high ost rigce mh? on3|derabl limt their use on a very
us

| arge scal e. By BFLFHq LT af ﬁﬁtriﬁee SVrH§QE%£%$?QQ§1 R ¥SMent s
al one represenmamréaﬁnur&n%amﬁfaheumangfaosurmﬁgtbessapﬁmuh@ "d@lsire

Subsequent machin g opsiaapacal” HodeTr Sl el Hbs WlCly TR

I ons hese wa
Mbr eover, an aW@ﬂéﬁb»s@ﬁ@@rf@@mGryuﬁoﬁuhﬂﬁﬂuﬁnMrmﬂghsappglm@éqaxmcns,

consunes aanJaM:)n.la%ffHP Rnek8CkAtSh té&ﬁtfist O RLVARPT QXi g\%fé o 90; Y0P

i nhabi tants. is thus easily understoo gi ven current easing
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particular a marually as much electricity as a town of approximately
50,000 inhabitants.

It is thus easily understood, given current

10 increasing energy saving concerns, the necessity of
finding an alternative, and in particular a more
economical, solution to the use of synthetic sapphire for
making watch crystals having high scratch resistance and
intended to be used in a wide range of watches.

15 Moreover, the production of these crystals mainly
during the machining stage of the finished product from
these "pears" results in significant raw material wastage.

The applicant has noted during study of new solutions
that the application of polycrystalline diamond in the

20 form of thin films, in particular obtained via chemical
vapour deposition onto a substrate, to the making of watch
crystals is particularly advantageous as the crystals
thereby made perfectly fulfil the requirements necessary
for making scratchproof watch crystals both from the

25 economical point of view and from the point of view of
their mechanical properties and their transparency.

The present invention thus precisely concerns a
transparent and scratchproof watch crystal, characterigsed
in that it is made of polycrystalline diamond.

30 Consequently, the complicated and expensive
manufacture of synthetic sapphire, and the laborious and
equally expensive transformation thereof into watch
crystals are replaced by a simple chemical vapour
deposition operation onto a substrate having the shape of

35 ‘the crystal which one wishes to obtain, said deposition
being followed by a polishing operation.

It will be noted moreover that the hardness of the
watch crystals according to the invention is of the order
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nmor eover that tdmpbhideespoeidarhe the part obtained would not be
10 transparent because of the anisotropy of the relative
optical properties of particles of sapphire. Such a
problem does not exist with diamond manufactured via
chemical wvapour deposition.
The present invention alsc concerns a watch case
15 including a middle part and a back cover, characterised in
that it further includes a crystal which is formed of
polycrystalline diamond.
Other features and advantages o¢of the present
invention will appear more clearly upon reading the
20 following description of embodiment examples, said
'description being made by way of non limiting example and
with reference to the annexed drawings, in which :
- Figures 1 and 2 show a watch fitted with a
scratchproof and transparent crystal according to the
25 invention in plane view and in cross-section along the
line II-II respectively, and
- Figure 3 shows an exploded perspective of a watch
fitted with two scratchproof and transparent crystals
according to the invention, in this case a crystal and a
30 Dback cover.
The watch shown in Figures 1 and 2 includes a case
10, a movement 12 and display means 14, including in this
case hands and a dial. Case 10 includes a middle part 16,
a first and a second element for closing the case,
35 respectively a crystal 18 and a back cover 20, and a
casing ring 22. Middle part 16 is provided with four horns
24 which extend above the body of the middle part and form
claws 26 defining with the body of the middle part a slide



{nat ch crystals according to the invention is of the order

Vi ckers which makes themvirtually scratchproof. The polycrystalline
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di anond crystals of the invention also have the advantage of having
excel l ent chem cal resistance properties. 5 Anot her significant
advant age of the selection of dianond for ganufacturing watch crystals is
that, unlike synthetic sapphire, it is polycrystalline which gives it

i sotropic properties. If one were to envisage sintering sapphire powder,
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non limting exxgmple dixkd via screws, casing ring 22 exerts pressure on
crystal 18 which abuts against claws 26.

Since

y of

this

construction is well known to the man skilled in the art,

it is futile to describe it in a more explicit manner.

10 According to the invention, crystal 18

is a

practically scratchproof element made of polycrystalline
diamond. Crystal 18 may be obtained in the following

manner. Firstly a graphite substrate is prepared including

an upper surface having the negative shape of the crystal

15 which one wishes to obtain. This negative shape is flat in

the case of crystal 18 but may of course not be flat, for

example partially cylindrical, partially spherical,

oxr a

combination of these shapes. The upper face of the
substrate is polished then coated with a thin f£ilm of
20 silicon carbide (Sic). A film of polycrystalline diamond
is then deposited on the Sic film via chemical wvapour

deposition. During this deposition operation a £ilm of

polycrystalline diamond grows at the surface of the SiC to

the desired thickness.

25 Once the desired thickness 1is reached,
polycrystalline diamond film intended to form crystal 18

the

is then polished and, if necessary, given its final

dimensions to form a watch crystal such as crystal 18.

This step for giving the final dimensions of the crystal

30 is achieved for example by laser machining.

The polycrystalline diamond film is finally separated
from the substrate, for example by chemical removal of the

substrate.

The crystal thereby obtained is of course completely
35 transparent in the visible spectrum after polishing and
thus protects the display means while enabling them to be

read.



with reference to the annexed drawings, in which : - Figures 1 and 2 show
a watch fitted with a scratchproof and transparent crystal according to the
25 invention in plane view and in cross-section along the line I1-11
respectively, and - Figure 3 shows an expl oded perspective of a watch
fitted with two scratchproof and transparerf crystals according to the

I nvention, in this case a crystal and a 30 back cover. The watch shown in
Figures 1 and 2 includes a case 10, a novenent 12 and di splay neans 14,

including in this case hands and a_di al . se 10 includes a m ddl e part 16,
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only be caused by an object which itself has diamond
portions.

The thickness of the watch crystal according to the

10 invention is a function of the dimension of the desired
crystal and the effect to be obtained. It will generally
be between 0.5 and 2 mm.

A process allowing a crystal according to the
invention such as crystal 18 to be obtained is described

15 in more detail in European Patent: Application
EP-A-0 693 573 which is incorporated here by reference. It
is to be understood that any other process allowing plates
or films made of polycrystalline diamond to be made may be
envisaged. )

20 Referring now to Figure 3, another embodiment of a
watch fitted with watch crystals according to the
invention can be seen.

In this example, the watch case includes an upper
shell 28 in the shape of a spherical cap, at least part of

25 which is'ﬁransparent and which forms a first watch crystal
according to the invention.

The case also includes a lower shell 30, also in the
shape of a spherical cap, and a middle part 32 arranged in
the proximity of the periphery of shells 28 and 30, lower

30 shell 30 forming a second watch crystal according to the

| invention. Crystals 28 and 30 thus have non flat shapes.

As is seen in Figure 3, shells 28 and 30 define an
inner space within which a movement is housed (not shown)
and middle part 32 is arranged to fit respectively the

35 shape of the lower and upper faces of upper shell 28 and
lower shell 30 respectively to act as their support
surface. Thus, when the case is assembled, edges 34 and 36
of the upper and lower shells are joined along their



20 i's fixed via screws, casing ring 22 exerts pressure on crystal 18 which
abuts against claws 26. Since this construction is well known to the man
skilled in the art, it is futile to describe it in a nore explicit nmanner.
10 According to the invention, <crystal 18 is a practically
scrat chproof el enent nade of polycrystallime dianond. Crystal 18 nmay be
obtained in the followng manner. Firstly a graphite substrate is prepared
i ncluding an upper surface having the negative shape of the crystal 15

whi ch one wishes to obtain. This negative shape s f n the,case ,of
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pol ycryst al | i nepdidameedcbinpletsldi satdyclgepssfit etbreover, as a result of
10 the spherical cap shape of the crystals according to the
invention - normally very expensive when they are made of
synthetic sapphire - the case thereby obtained has very
high shock absorption features since the shocks are
transmitted to the seat of the shells which is situated on
15 the middle part onto which they are fixed, thus benefiting
from the arch effect.

It is to be understood that the two shells may
include at the periphery of their internal face a masking
layer such as a metallisation to hide certain elements of

20 the case such as the middle part.

Although the present invention has been described in
relation to particular embodiment examples, it is clear,
however, that it is not limited to said examples and that
it is capable of numerous alternatives and modifications

25 without departing from its scope. For example the watch
crystals could be used as transparent back covers for
watch cases.



f'rom the substrate, for exanpl e by chenical renoval of the substrate. The
crystal thereby obtained is of course conpletely 35 transparent +nthe——
vi sibl e spectrum after polishing and thus protects the dis Iay nmeans e
enabling themto be read. 5 The neasures effected havﬂ y‘lﬂmg“§ﬁhm

results of the order of 10,000 Vickers. This hardness is .
times greater than that of sapphire so that the watch fitted “wi th crysta
18 according to the 5 invention is particularly well protected against
external attacks and in particul ar against scratches which could only be
caused by an obkBAEMGhi ch itself has dianond portions. The thickness of the
wat ch crystal according to the 10 invention is a function of the di nension
of the desired crystal and the effect to be obtained. It will generally be
between 0.5 and 2 mm 1A BPFaBER3rantowrRy =Se¥F3sehaPrasdor ARG ocENstal, .
invention such anasavsicdidddt gnberpbtaiinediss aser bFedpd byckystigne
detail in Eur%éean Patent Application EP-A-0 693 573 which is
i ncor por at ed hef&apy™ feference. |t

2. Watch crystal according to claim 1, characterised

5 in that it has a non flat shape.
3. Watch c¢rystal according to claim 1 or 2,

ur

characterised in that it is partially spherical.
4. Watch c¢rystal according to claim 1 or 2,
characterised in that it is partially cylindrical.

10 5. Watch c¢rystal according to any of the preceding
claims, characterised in that it has a thickness of
between 0.5 and 2 mm.

6. Watch crystal including a middle part and a back
cover, characterised in that it further includes at least

15 one c¢rystal according to one of the preceding claims.



ts tto be understood that any other process allowing plates or filns nmade of
polycrystal line dianond to be nmade may be envi saged. 20 Referring now
to Figure 3, another enbodi ment of a watch fitted with watch crystals
according to the invention can be seen. In this exanple, the watch case

i ncl udes an upper shell 28 in the shape of & spherical cap, at |east part
of 25 which is ent and which forns a first watch crystal according
to the inventi Mﬁase al so includes a | ower shell 30, also in the
shape of a sphet; ! AR AR® proximty of
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crystal according to the 1nvention. Crystals 28 and 30 thus have non fl at
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provi ded for attaching wistlet strands 42 and 44, and the m ddle part no
| onger appears. Here upper shell 28, nanely the crystal, and | ower 5 shel
30, nanely the back cover, form ng the scratchproof transparent crystals
are made in the same way as the crystal described in connection with
Figures 1 and 2. Since the edges of the shells are joined, the case thereby
made is conpletely scratchproof. Mreover, as a result of 10 the spherica
cap shape of the crystals according to the invention - nornmally very
expensi ve when they are nade of synthetchéapphire - the case thereby
obt ai ned has very hi gh shock absorption features since the shocks are
transmtted to the seat of the shells which is situated on 15 the mddle
part onto which they are fixed, thus benefiting fromthe arch effect. It is
to be understood that the two shells may include at the periphery of their
internal face a ngkiug | ayer such as a nptallisgiion to hide certain
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CLAIMS 1. Transparent and scratchproof watch crystal, characterised in that
It is made of polycrystalline dianond. 2. Watch crystal according to claim
1, characterised 5 in that it has a non flat shape. 3. Watch crysta
according to claim 1 or 2, characterised in that it is partially
spherical. 4. Watch crystal according to claim 1 or 2, characterised
inthat it is partially cylindrical. 10 5. Watch crystal according to
any of the preceding clains, characterised iyin that it has a thickness of
between 0.5 and 2 nm 6. Watch crystal inﬁlgﬁizg a mddle part and a back
cover, characterised in that it further incl’ludes at |east 15 one crystal
according to one of the preceding clains.




