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(57] ABSTRACT

“A device for indicating the maintenance of a given
‘vacuum or over-pressure in a sealed watch case com-

prises a hollow piston slidably mounted in a bore of a
support member, one end of said bore communicating
with a primary enclosure of the case and the other end

~ of said bore being fluidtightly sealed off from said pri-

mary enclosure by means mcludmg a watch glass. A°
bistable metallic membrane is disposed within said
hollow interior of the piston so as to define and fluid-

| tlghtly separate two compartments, one of which con-

tains a gas and the other of which includes an opening

| commumcatmg the hollow interior with an outer face

of said piston adjacent to said other end of the bore,

- said other compartment containing an opaque llqmd
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for example a brightly colored oil. The membrane is
movable between two posmons accordmg to whether
the pressure in the primary enclosure is above or
below a limiting value, a first position in which the

volume of said other compartment is such that no lig-

uid s located between said outer face of the piston

‘and said glass whereby said plston Is visible through

said glass, and a second posmon in which the volume
of said other compartment is such that a quantlty of

liquid is disposed between said outer face of the plston
_.and said glass whereby said piston is concealed.

6 Claims, 2 Drawing Figures
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1
SEALED EVACUATED AND PRESSURIZED
- WATCH CASES

The invention relates to sealed evacuated and pres-
- surized watch cases. |

It has already been proposed to evacuate certain
watch-cases to eliminate the air resistance of the bal-
ance, and to pressurize divers’ watch cases to render
penetration of water into the case more difficult. -

It has also been proposed to incorporate in’ such
watches a device for indicating the vacuum or over-
pressure prevallmg inside the case, and adapted to
- warn the user of a leak.

10

One of the proposed arrangements consists of a ma- -

nometer formed of two circular elastomeric mem-
branes stuck together edge to edge at atmospheric

~pressure and taking the shape of a sphere when the case

1s evacuated; this sphere acts on a lever compressing a
- spring, the other end of the lever servmg as an indicat-
- ing member.

A simpler known arrangement consists of a piston
movable behind a glass, and the end of which is visible

to a greater or lesser degree through an eyeprece ac-
~cording to the position of the piston.

Another known arrangement employs an elastomeric
‘membrane of dished shape and having two stable states
- which are respectively concave and convex in a manner
to enable a direct “‘all-or-nothing” observation of the
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state of pressure in the watch. In one embodiment of -
this arrangement, observation of the displacement of 30

the membrane is obtained by means of an auxiliary
membrane which comes to stick against a glass, pro-
~ducing an optical effect due to elimination of the re-
flexion by the rear face of the glass at the location
where contact takes place. |

The use of elastomeric membranes gives excellent
results in the laboratory when the pressure is modified

instantaneously or at least rapidly. However, in prac-

tice, the pressure varies only very slowly and, because
of the permeability of the membrane, as soon as a dis-

equilibrium of the pressure on either side of the mem-

brane appears,. diffusion occurs. For example, in the
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case of observation by means of a membrane which

must be applied agamst a glass in the event of break-
down of a vacuum in the case, in the event of a slow

leak the membrane will remain in its initial state and

will not come to be applied against the glass. For an

45

abrupt increase in the pressure, the effect of applica-

tion of the membrane against the glass will be seen,
provided that the initial pressure is sufficiently low, but

because of diffusion through the membrane an equilib-

rium will be re-established on the two sides of the mem-
brane which will peel off from the glass causing the in-
dication to disappear after a certain time.
‘An aim of the present invention is to obviate the
. above-mentioned faults of indicating dewces mcludmg
membranes in organic material. |

Accordmg to the invention there IS prowded a sealed'

watch-case including a primary enclosure which is

under vacuum or under pressure, and a device for indi-

cating the maintenance of a given vacuum or over-
pressure in said primary enclosure, said device com-
prising a hollow piston slidably mounted in a bore of a
support member, one end of said bore communicating
with said primary enclosure and the other end of said
bore being fluidtightly sealed off from said primary en-
closure by means including a transparency covering
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said other end of the bore, said plston including an
opening communicating the hollow interior of said pis-
ton with an outer face of said piston adjacent to said
other end of the bore, at least one bistable metallic
membrane disposed within said hollow interior of the
piston, means including said at least one membrane for
deﬁmng and fluidtightly separating two compartments
in said hollow interior of the piston, one of said com-
partments containing a gas, and the other of said com-
partments including said opening and containing an
opaque liquid, said at least one membrane being mov-
able between two positions accordmg to whether the
pressure In said primary enclosure is above or below a
limiting value, a first posmon in Wthh the volume of
said other compartment is such that no or substantrally
no liquid is located between said outer face of the pis-
ton and said transparency whereby said piston is visible
through said transparency, and a second posmon in
which the volume of said other compartment is such
that a quantity of liquid is located between said outer
face of the piston and said transpareney whereby said
plston 1S concealed.

The accompanying drawings show, by way of exame-

‘ple, an embodiment of the invention. In the drawings:
25 - | .

FIG { is an axial cross- sectlon through an mdrcatmg
dewce in a position corresponding to vacuum In the
prlmary enclosure of a watch-case: and,

FIG. 2 is a similar view showmg the devrce after dis-
appearance of the vacuum. |

‘The indicating device shown is fixed in a cylindrical
recess 2 machined in the central part of a transparency
In the form of a watchglass 1 of mineral glass. In this re-
cess 2 is secured a polished metal ring 3, for example
by meéans of an epoxy glue such as Araldite (regrstered
Trade Mark). The ring 3 has a central bore serving as

cylinder for a piston 4, this central bore being reamed

to a tolerance of 0.02mm. The inner end face of ring
3 is spaced apart from the bottom face of recess 2 by
from 0.1 to 0.2mm so as to leave a cavity 5. The Ting-
3 also has a tapped through bore 6 able to receive a -
screw 7 closing bore 6 in fluid-tight manner by means
of an O-ring 8 compressed between the head of screw

7 and a shoulder of bore 6.

The piston 4 is formed by a cup 9 into Wthh is fitted
a polished metal cover 10 pierced at its center with a
bore 11 of small diameter, for example 0.2 to 0.4mm,
which communicates with the interior of the hollow
piston, this bore 11 leading out into the face of cover
10 adjacent to glass 1.

The hollow interior of the prston Is divided into two

compartments 14, 15, fluid-tightly separated from one
another by a metal membrane 12 held between a shoul-

- der 9a of the cup 9 and a metal ring 13, The parts of

piston 4 are assembled in fluid-tight manner, for exam-
ple by means of an epoxy glue. The metallic membrane
12, preferably of bronze, has a thickness of the order
of 0.025. mm and is shghtly dished in a manner to have,
in operation of the device, two stable states, namely the
states shown in FIGS. 1 and 2 respectively. The com-
partment 14 enclosed by membrane 12 and ¢up 9 con-
tains air at atmosphenc pressure; this is achieved by fix-
ing the membrane 12 in normal atmospherlc pressure
conditions, with the membrane 12 in its dished “rest”’

posmon shown in FIG. 2. The posrtlon of membrane 12
shown in FIG. 1 is quasi-stable in as much as that in
order to remain in this posmon a pressure drfferentlal
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must be appliéd to t_he.opposed faces of the membrane.
The compartment 185, bore 11 and cavity § are filled
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-with an oil which has a low vapour pressure, is chemi-

cally very stable, has a low coefficient of thermal ex-
pansion and a low viscosity, for example an oil sold on
 the market under the name Dow Corning 704, a type
- used in diffusion pumps. This oil is brightly coloured,
for example by means of a small quantity of ““Macrolex-
‘blau dye of Bayer, which rapidly dissolves in organic
‘solvents and gives the oil a bright blue colour which'is

- stable in daylight. A thin layer of this oil suffices to con-

ceal the shiny metallic surfaces of the ring 3 and cover
- 10 of piston 4. S

The piston 4 is placed in the following manner: £as
1s firstly carefully removed from said oil under vacuum

In a recipient; then the piston 4 is immersed therein

with its bore 11 upwards and, since the assembly is
evacuated, the metallic membrane 12 moves into the
position of FIG. 1; then, atmospheric pressure is re-
“established so that the oil entirely fills the compartment
1S and bore 11 of the piston, the membrane moving
back to its FIG. 2 position. The recess 2, equipped with
the ring 3, is also partly filled with oil, with the glass 1
turned so that recess 2 faces upwards. The piston 4 is
then removed from the oil bath and placed in its cylin-
~der, with the bore 11 downwards. After having fully
- pushed piston 4 to the position of FIG. 2 in which the
end face of cover 10-is applied against the bottom of
recess 2 so that there is no oil between these parts, the
screw 7 1n 1nserted in bore 6 and screwed in. The oil
- penetrates between the cylinder and piston 4, ensuring

lubrication thereof. -

In this initial state, the device displays a blue ring sur-
rounding a whitish metallic zone formed by the piston.
As the primary enclosure of the watch-case is evacu-
ated, the device remains in this initial state until a limit-
Ing pressure value determined by the elastic constants
of membrane 12 is reached. When the pressure in the
primary enclosure passes below this limiting value,
membrane 12 “switches’’ to the FIG. 1 position, and an
observer sees an uniform blue disc aburptly appear.
The point of “switching” of membrane 12 can be cal-
culated from the modulus of elasticity of the material
used and the dimensions of the membrane. |

In order to obtain an uniform thickness of oil over the
entire bottom face of recess 2, the depth of cavity 5 is
made equal to the displacement of piston 4 upon
“switching.” This displacement can be easily calcu-
lated, at least approximatively, since the difference of
the volume of either of compartments 14 and 15 for the
~ two stable positions of the membrane 12 is approxi-
mately the sum of two segments of a sphere.

As a variation, it is possible to provide a fluid-tight
metallic cpasule suspended freely in the oil filling the
piston,; this capsule can be formed of two circular mem-
branes in bronze welded together by their edges.
~ In both examples, when, as a result of a leak, the

pressure inside the primary enclosure of the watch-case
reaches about 0.1 atmosphere for example, the mem-
brane 12 *‘switches™ into its initial position (FIG. 2)
causing the oil between the piston cover 10 and the
face of recess 2 to return inside the compartment 15 of
the piston 14 while enabling the piston 4 to move
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towards the glass 1, thereby allowing the metallic sur-

face of cover 10 to appear.
By means of the same or a similar device it is possible

to control the maintenance of an over-pressure inside

a watch-case. In this example, the space 5 could be
eliminated in ‘a manner such that in the over-pressure
position the device displays an entirely metallic disc,
whereas a central coloured disc appears when the pres-
sure inside the primary enclosure of the case falls below
a certain limit.

The transparency closing the device need not neces-

sarily be the watch-glass but could be a special glass for

the device which may, for example, be mounted in the
dial. | |

What is claimed is:.

1. A sealed watch case including a primary enclosure
which is under vacuum or under pressure, and a device
for indicating the maintenance of a given vacuum or
over-pressure In said primary enclosure, said device
comprising a hollow piston slidably mounted in a bore
of a support member, one end of said bore communi-
cating with said primary enclosure and the other end of

- said bore being fluidtightly sealed off from said primary
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enclosure by means including a transparency covering

sald other end of the bore, said piston including an
opening communicating the hollow interior of said pis-
ton with an outer face of said piston adjacent to said
other end of the bore, at least one bistable metallic
membrane disposed within said hollow interior of the
piston, means including said at least one membrane for
defining and fluidtightly separating two compartments
in said hollow interior of the piston, one of said com-
partments containing a gas, and the other of said com-

partments including said opening and containing an

opaque liquid; said at least one membrane being mov-
able between two positions according to whether the
pressure in said primary enclosure is above or below a
limiting value, a first position in which the volume of
sald other compartment is such that substantially no
liquid is located between said outer face of the piston
and said transparency whereby said piston is visible
through said transparency, and a second position in
which the volume of said other compartment is such
that a quantity of liquid is disposed between said outer
face of the piston and said transparency whereby said
piston is concealed.

2. A watch case according to claim 1, in which the
piston houses a single metallic membrane fixed by its
edges to the piston. -

3. A watch case according to claim 1, in which said
one compartment is defined by two metallc membranes
joined by their edges and forming a capsule freely float-
ing in liquid within the hollow interior of the piston.

4. A watch case according to claim 1, in which said
support member is formed by a metallic ring secured in
a recess In said transparency with a front face of the
ring spaced apart from said recess to form a cavity
therebetween, said cavity being filled with liquid.

S. A watch case according to claim 1, in which said
transparency 1s a watch glass.

6. A watch case according to claim 1, in which said

opaque liquid is a coloured oil.
¥ * % x K
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