CASE CLOSED BY A GLASS WTH AN I NVI SI BLE JO NT OR ONE

THAT CAN BE DECORATED AND MANUFACTURI NG METHODS FI ELD

OF THE | NVENTI ON The present invention concerns a

seal ed case closed by a bonded or welded glass, in an
arrangenment that enables the joint to be nade

invisible and/or a decorative effect to be obtained.

The invention concerns nore specifically the case of

a timepiece wherein the glass, which forns the
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hue. Metallising cannot provide matt non-tmetallic hues, or white, which has the
drawback of limiting the choice of hues for the case or its external parts.

This drawback is particularly important for cases including ceramic elements
that can be manufactured in an infinite range of shades and hues but for which it is
not always possible to find aesthetically appropriate metallising.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to overcome the drawbacks of

the aforecited prior art by providing a case on the aperture of which there is fixed a
glass, whose joint with the shoulder of the aperture is not perceptible and which has
the same hue as the case, or wherein, conversely, said joint provides an aesthetic
appearance that can be altered.



the aforecited prior art by providing a case on the
aperture of which there is fixed a glass, whose joint
with the shoul der of the aperture is not perceptible
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According to yet another aspect of the invention, the material used to form the
middle part is a ceramic material, i.e. a material having the same palette of hues and
shades as enamel.
According to yet another aspect of the invention, the compartment of the case
contains a timepiece movement and a dial to form a timepiece, such as a wristwatch.
According to yet another aspect of the invention, the methods implemented to
carry out the enamel depositions on the joint zones allow said zones to be precisely
delimited, and layers of enamel of different hues to be deposited selectively, if desired.
The enamel depositions can be carried out in hollows arranged in the edge of the
glass, with levelling being achieved by subsequent polishing. The enamel depositions
can also be carried out on top, by direct deposition or by chemical structuring,
particularly when the edge of the glass is thin.



wel di ng. According to yet another aspect of the
invention, the material used to formthe mddle part
is a ceramic nmaterial, i.e. a material having the sane
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DETAILED DESCRIPTION OF THE INVENTION
In the following description the case of a wristwatch has been used as an

example case.

Referring first of all to figures 1, 2 and 2A to 2C, a first embodiment according
to a first method will be described hereinafter.

The wristwatch shown in Figures 1 and 2 includes in a known manner a case 1
formed of a middle part 3, closed in its lower part by a back cover 5, and in its higher
part by a glass 10 delimiting a sealed compartment 7. Compartment 7 houses a watch
movement 8 for displaying time data on a dial 9. In the example shown, the display is
an analogue display by means on hour hand 9a, a minute hand 9b and a second hand
9c.

As can be seen, glass 10 entirely covers shoulder 4 of middle part 3 to which it
is bonded or welded at joint zones 15 formed by an enamel deposition 20 formed on
inner face 11 of glass 10 at its external edge 12, in this example covering all of
shoulder 4 of middle part 3. The hue visible to an observer through glass 10 at
shoulder 4 of middle part 3 is thus the hue of enamel layer 20. When the middle part
is made of ceramic material, or has an external part made of ceramic material, it is



- Figure 6 shows a top view of a wistwatch nmade in
accordance with a variant of the manufacturing

met hods. DETAI LED DESCRI PTI ON OF THE | NVENTION I n the
foll owi ng description the case4of a wristwatch has
been used as an exanple case. "Referring first of all
to figures 1, 2 and 2A to 2C, a first enbodi nent
according to a first method will be described
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In a second Step
i sardad outdbovgt onenparhef shoulder 4 of middle part 3, preferably in the form of a

strip close to the edge of glass 10 in order to guarantee sealing. The parts not
covered in enamel can be left as they are so that the hue of the middle part appears
via transparency through the glass. These parts could, conversely, be subjected to
metallising 17 for aesthetic purposes, after having formed the enamelled zones.

Referring now to Figures 4, 4A and 4B, a second embodiment wili be
described in accordance with a second method more particularly suited to a glass 10
whose external edge 12 is thin and in which a hollow cannot be machined. The
addition of enamel 20 in joint zone 15 on inner face 11 of glass 10 can be carried out
by a direct structured deposition, as shown in Figures 4A and 4B. The deposition of
the enamel powder can be carried out by conventional pad or screen printing
techniques, in several steps with firing after each step, until the desired thickness is
obtained, comprised for example between 0.1 and 0.5 mm. The glass is assembled on
the middle part as previously by applying a film of adhesive on shoulder 4 of middle
part 3, or by welding.

When the glass used is made of sapphire, it is also possible to carry out
structuration by chemical means via photolithographic means of the type used for



several steps via known dipping, buffing, spraying or
screen printing techni ques, each step being followed
by firing to obtain a slightly greater thickness than
the desired final thickness. gn athird step (Figure
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MBathe jBint kheed. YHReordSRE fitRrstePof the method, it is for example possible, as
shown in Figure 6, to carry out a partial metallisation 18 inside the part of glass 10 that
has to be positioned above shoulder 4 of middle part 3. Structuring then allows
enamel deposition 20 to be carried out in the non-metallised parts.

According a variant, by using transluced-enamal, the deposition can be carried
out on the entire shoulder leaving the metalised parts to appear by transparency.

In the example shown, the metallised parts form two threads giving an
impression of continuity with the external edges of metal wristband strands 2a, 2b,
and the hue of the enamelied parts is in harmony with the ceramic wristband strands.

The examples that have just been given could be subject to numerous variants
available to those skilled in the art without departing from the scope of the invention. It
is for example possible to alter the aesthetic appearance of the wristwatch at will by
using several enamel hues for the joint zones. In the entire preceding description, the
invention was illustrated by a glass mounted without a glass snap. It is clear that the



manufacturing MEM5 on a glass substrate. The net hod,

schematised in Figures 5Ato 5G basically consists in
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a partial netallisation 18 inside the part of glass
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on the entire shoulder |eaving the netalised parts to
appear by transparency.
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In the exanple shown, the netallised parts formtwo
threads giving an inpression of continuity with the
external edges of netal wistband strands 2a, 2b, and
the hue of the enanelled parts,is in harnony with the
ceranm ¢ wistband strands. The 'exanpl es that have j ust
been given could be subject to nunmerous variants

avail able to those skilled in the art w thout
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possi ble to alter the aesthetic appearance of
the wistwatch at will by using several enanel hues
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8. Case according to claim 1, characterized in that the middle part (3) is
made of ceramic material, or includes a ceramic external part.

9. Case according to claim 1, characterized in that the transparent material
forming the glass is a mono or polycrystalline material for example quartz, spinelle or
corundum.

10. Case according to claim 9, characterized in that the material forming the
glass is a sapphire.

11. Case according to claim 1, characterized in that the transparent material
forming the glass is an amorphous material such as a mineral glass.

12. Case according to any of the preceding claims, characterized in that the
compartment (7) of the case contains a timepiece movement (8) and a dial (9) to form
the timepiece.
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15 di scontinuous, the glass portions (10) | ocated
out si de said zones (15) also being able to include a
netallisation (17). 6. Case according to claiml1,
characterized in that the enangl deposition (20) on
the inner face (11) of the glaSs (10) is carried out
over a partial netallisation (19) of said inner face
(11). 20 7. Case according to claim1l, characterized

in thatst hﬁ\eg{b@i'ﬁ? Ené% anl %ecﬁgoogasgq& L%(;]ﬁg é?ﬂ@aégﬁﬂ%) and a

as the sho

abadrevag(d @ebmanwx:orrmatnmt & M@éad PH atgh%ﬁs {{Bemadeaf @

PRAksdarINnt 'nﬁ;ate@?@slﬁgthS "té#ﬂﬂ)é‘rafﬁ?éseébo@b 500fC irﬁﬂdﬂ‘@qﬁe dteps of:
ceram c external part Case accord &ﬁ?to cl

char act WPQ‘E@&%“Q"HM“%H@ apinpes e ) piehe ofash 8 %?'Ose to edge

f teragig the glass is a nono or polycrystalllne

mat eri al_for a rtz P orun

1o, ©Castrrbte PP Aap it e harihadd Piasfy ot dhickness

t thenripe desimid ffnafiﬂmdxge&she ongloassveral stepsapphire. 11.

Case ac t

transpaﬁ%&ﬁhﬁgg@?s@%@bp%éfuﬁgag@ﬁ#ﬁ%héﬁggéﬂﬂ(E@fa&ﬁﬁeedge
af¥phous material such as a mineral glass. 12. Case
according to any of the preceding clains,

characterized in that the conpartnent (7) of the case
contains a timnepiece novenent (8) and a dial (9) to

form the tinepiece. -8 13. Method of manufacturing a
seal ed case including a mddle part (3) and a back

cover (5) delimting a conpartnent (7) closed by a

glass (10) nmade of a transparent material resistant

to tenperatures above 500C i ncluding the steps of: -
machining a hollow (14) in an inner face (11) of the
glass (10) close to edge 5 thereof; - carrying out an
enanel deposition (20) having a slightly greater

t hi ckness than the desired final thickness in one or
several steps; - machining the sides of the surface of

the enanel |ayer (20) and the edge 10



