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GOT A2B A2C A2D (54) ELECTRONIC WRIST WATCH (71)   I, HANS ULRICH
KUINGENBERG, oxidize the circuit elements of the module. a Citizen of the
Swiss Confederation, of Even when the case is completely fluid-tight, 3274
St. Nilklaus bei Merzligen, canton of a certain amount of moisture is
introduced Berne, Switzerland, do hereby declare the within the space
containing the module at 5 invention, for which I pray that a patent the
time of assembly, and after some time, 50 may be granted to me, and the
method by  this moisture may corrode the contacts. In which it is to be
performed, to be par- order to ensure the reliability, of the module,
ticularly described in and by the following  it must also be protected
against shocks and statement:-                              vibrations. 10
This invention relates to an electronic   It would not have been Possible
to pro- 55 wrist watch comprising a watchcase having  tect the metallic
elements of mechanical an interior space and at least one rigid  watch
movements by placing these move- portion, a static electronic module, and a
ments in a liquid because of the disturb- static display device fixed to
the module, ances which this environment  would have 15 the module and the
display device being  caused in the running of the movement.   60 secured
within the interior space, and the  In electronic modules, certain metallic
watchcase being fluid-tightly closed.   elements, e.g., those intended to
form con- Mechanical or electrical wrist watches are  tacts, can scarecly
be coated with a layer of already known in which the enclosure con-  nickel
in view of the poor electrical charac- 20taining the movement is evacuated
or filled  teristics of that metal. Thus the problem 65 with a gas other
than air, and these designs of  protecting such elements against oxida- are
known to present certain advantages as tion is an acute one. compared with
conventional watches in    Swiss Patent No. 538 143 discloses a which the
movement is surrounded by air.   mechanism  which forms part of an elec- 25
On the other hand, the evolution of tech-  tronic timepiece and which is
housed within 70 nology in the art of electronic watchmaking  a completely
closed case containing a liquid. has reached a point where it is possibile
to  This case is provided with means allowing produce modules and display
devices which  the liquid to expand in the event of a are completely
static, i.e. having no moving  variation in temperature. Generally speak-
30 parts. The time base of these electronic  ing, when a non-deformable
enclosure is 75 modules generally comprises a quartz crystal supposed to
contain a liquid, it is customary which oscillates in a vacuum within a
sealed not to fill it up completely but to leave capsule. However, other
completey static  a bubble of air or gas capable of forming time-base
systems suitable for controlling the   a buffer to compensate for
variations in 35 operation of  electronic wrist watches  are  volume due to
temperature fluctuations  80 also conceivable. As for the display device,
However, this method is not applicable to an it comprises a rigid panel in
which the  enclosure comprising a window  through indication of the time
appears through the  which an indication formed on the device energizing of
light-emitting sources or liquid  housed within the enclosure is supported
40 crystal cells. One of the difficulties en- to be easily readable.
85 countered in producing such watches has to     The present invention
provides ele- do with their reliability over long periods  tronic wrist
watch comprising a watchcase of use.  The case must be perfectly fluid-
having an interior space and at least one tight in order to prevent the
entrace of    rigid portion, a static electronic module. 45 water or
moisture which would be liable to  and a static display device fixed to
said  90    2                                   1546218
2 module, said module and said display de-  used for the purpose described
here. Re- vice being secured within said interior space, search  has indeed
shown  that certain and said watchcase being fluid-tightly closed,
silicones, as well as certain members of the further  comprising a
module-protecting  paraffin series, fulfil the set requirements to 5 liquid
completely filling said interior space, a satisfactory extent. As indicated
above, 70 the case being designed to permit variation the presence of a dye
within the liquid 7 of the volume of said interior space, where- will have
the effect of giving a particuilar 



by said liquid is enabled to expand and  tint to the display panel 4 which
will be contract as a function of the temperature.   visible beneath the
glass 5 through a thin 10 Preferred embodiments of the invention  layer of
the liquid 7 described.      75 will now be described in detail with refer-
In order to compensate for variations in ence to the accompanying drawings,
in which  the volume of the liquid 7 in the event of Figures 1 and 2 are
partially diagrammatic  considerable temperature fluctations, the sectional
views of two respective embodi- case body 1 has a cylindrical radial
opening 15 ments of the invention.                   8 in one of its
sidewalls, within which open- 80 Figure .1 illustrates how the invention
ing is a cylindrical element 9 acting as a may be carried out when  a
watchcase  piston and sliding within the opening 8. having an integral back
is used. This watch-  Fluid-tightness between the piston element 9 case
comprises a case body 1 which may  and the inside surface of the opening 8
is 20 be made of any metallic, organic or non- ensured by two O-rings 10
seated in grooves 85 metallic inorganic material, such as an  of
semicircular profile in the lateral face of oxide or a mixture of oxides
amalgammated by  the piston element 9. A stop-collar 11 pre- sintering. A
cavity 2 made within the case  vents the piston element 9 from sliding to-
body 1 for receiving an electronic module  wards the outside beyond a
certain limit. 25 3 opens into the upper face of th case body  It will also
be noted that the piston element 90 1, which is covered by a mineral glass
5. 9 is pierced by a central channel 12, the. The module 3 is fixed to a
static display  outer end of which is closed by stopping panel 4. The
module 3 may be secured  means 13.  The channel 12 acts as a valve within
the case by pressure of the edges of during casing, allowing excess liquid
to be 30 the panel 4 aginst the glass 5, which is  evacuated when the glass
5 is set in place. 95 fix at the mouth of the cavity 2 by means The channel
12 is stopped by means of a of frictional engagement or by cementing, plug
or by fusion once the watch is corn- for example   A  gasket 6 ensures
fluid-  pletely cased up. The piston element 9 may tightness between the
glass 5 and the case be made of plastics or of' some other 35 body 1 and
hermetically seals the interior material. In the latter case, it may be
pro- 100 space defined by thesurface of th cavity 2  vided with a plastics
insert at the outer end and by the glass 5. This interior space is  of the
channel 12. completely filled with a liquid 7 protecting    In the
embodiment illustrated in Figure the electronic elements of the module 3
and  2, the module 3 with its display panel 4 is 40 of the panel 4 against
oxidation, as well as housed within a two-piece watchcase com- 105 against
shocks. The liquid 7 should satisfy  prising a case band 14 bearing a glass
15 and the. following requirements:             a back 18. Fluid-tightness
of the joint be- (a) It should be chemically stable within  tween the
caseband 14 and the glass 15 is the entire range of temperatures to which
ensured by a gasket 16. The glass 15 and 45 the watch will be exposed.
the opening of the caseband 14 will be about 110 (b) It should be
transparent; in certain  the same size and shape as the panel 4
embodiments, however, a tinted liquid might on which the time indications
produced by be used.                               the module 3 are
displayed.  The case- (c) It should be inert with respect to the  band 14
is a conventionally designed part 50 materials with which it comes in
contact, having a threaded opening 17 at the bottom 115 particularly to
avoid any oxidation or other  into which the rim or the back 18 is screwed.
chemical reaction with the conductors com- The back 18 is provided with a
series of prised in the module, as well as with the  small holes 19.
Moreover,its rim presses walls of the watchcase and the module    edge of
an elastic diaphragm 20 against 55  support.                            a
shoulder of the caseband 14. Thus the 120 (d) It should be as near perfect
an in- diaphragm  20 is stretched  between the sulating agent as possible;
moreover, it will module 3 and the back  18 and, together be advisable to
use a liquid having low  with the inside surface of the  caseband 14
viscosity and high surface tension.      and the glass 15, defines the
interior space 60  Preferably, the liquid 7 will have a thermal containing
the liquid 7 and the module 3 125 expansion coefficient of the same order
as with its panel 4. Casing will take place that of the case.            .
at room temperature, and care should be Despite the many different
requirements  taken to leave a slight sace 21 between the which the liquid
7 must satisfy, there are  diaphragm 20 and the back 18 in order to 65 a
number of known liquids which may be  allow  the diaphragm  20 room  to
press 130    3                                      1 546 218
3 elastically against the inner surface of the  space, and said watchcase
being fluid- back 18 in the event of a significant increase  tightly
closed, further comprising a module- in temperature.
protecting liquid completely filling said in- In order to achieve the
arrangement de- terior space, the case being designed to per- 65 



5 picted in Figure 2, a thin block of paraffin, mit variation of the volume
of said interior solid at the ambient temperature, might, for space,
whereby said liquid is enabled to ex- example, be placed between the back
18  pand and contract as a function of the tem- and the diaphragm 20 at the
time of casing. perature. When the watch is tested as to its perform-   2.
An electronic wrist watch in accord- 70 10 ance at high temperatures, the
paraffin will ance with claim 1, wherein said watchcase melt and flow out
through the holes 19 comprises a plurality of rigid portions, one owing to
distention of the diaphragm 20. of said portions having an opening therein
Upon subsequent cooling, the space 21 will and another of said portions
being mounted fill up with air so as to allow distention  for sliding in a
fluid-tight manner within 75 15 again if the temperature should once more
said opening. rise above normal.                        3. An electronic
wrist watch in accord- Furthermore, it will be noted that instead  ance
with claim 2, further comprising two of having the edge of the diaphragm 20
or more gaskets engaged within said opening act as a gasket, this diaphragm
might form  and carried by said portion mounted for 80 20 part of a
completely closed envelope con- sliding. taining the liquid 7. the module
3, and the   4. An electronic wrist watch in accord- display device 4, with
the remainder of the  ance with claim  2, wherein said portion envelope
resting against the inner surfaces mounted for sliding includes at least
one of the caseband 14 and glass 15. At the  channel passing completely
therethrough and 85 25 time of casing, it would suffice to place this
functions as a valve body during assembly, envelope within the caseband 14,
thus con- said channel being stopped when said watch- siderably
facilitating assembly of the watch. case is closed. Still other means may
be envisaged for    5. An electronic wrist watch in accord- preventing an
increase in internal pressure  ance with claim 1 comprising an elastically
go 30 upon thermal expansion of the liquid. Thus, deformable diaphragm
limiting said interior for example, the upper and lower walls of space on
at least one side. the watchcase might be semi-rigid plastics    6. An
electronic wrist watch in accord- elements capable of bulging and
flattening  ance with claim 5, wherein said deformable as a function of the
temperature. Inasmuch  diaphragm forms part of a completely closed 95 35 as
the interior space defined  by  these  deformable envelope containing said
module elements is normally a very flat space, it is  and said liquid, the
remainder of said en- not necessary for the walls to undergo any  velope
resting against the inner surfaces of considerably lengthening in order to
realize  said rigid portion or portions. the required increase in inner
volume, say    7. An electronic wrist watch in accord. 100 40 about 1%. It
suffices for the upper and  ance with claim 5, wherein said diaphragm lower
walls to be able to bulge somewhat, is fixed by its edge in a fluid-tight
manner thus changing the shape of the watchcase. to a said rigid portion of
said watchcase. Thus, the volume of the interior space of    8. An
electronic wrist watch in accord- the watchcase may be increased by causing
ance with claim 7, wherein said watchcase 105 45 the shape of the watchcase
to approach the  comprises as said rigid portions a caseband, shape
enclosing the maximum volume, which  a glass fitted on said caseband, and a
back is, of course, the spherical shape.     detachably secured to said
caseband and Finally, the present invention might also  having a plurality
of holes therein and a be carried out by mounting the glass on the  rim,
said edge of said diaphragm  being 110 50 caseband, or on a case having an
integral gripped between said rim  and said case- back, in such a way that
the glass can move  band to form a gasket, and said holes allow- slightly
perpendicular to its plane in order ing air to enter between said back and
said to increase or decrease the interior space as diaphragm a function of
temperature fluctuations.   9. An electronic wrist watch substantially 115
55  WHAT I CLAIM IS:-                      as hereinbefore described with
reference to 1. An electronic wrist watch comprising  the accompanying
drawings. a watchcase having an interior space and      PAGE, WHITE &
FARRER, at least one rigid portion, a static electronic  Chartered Patent
Agents, module, and a static display device fixed to       27 Chancery
Lane, 60 said module, said module and said display         London WC2A 1NT.
device being secured within said interior       Agents for the applicants.
Printed for Her Majesty's Stationery Office by The [err] Press, Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    3
1 546 218              L elastically against the inner surface of the
space. and said watchcase being fluid- back 18 in the event of a
significant increase  tightly closed, further comprising a module- 



in temperature.                         protecting liquid completely
filling said in- In order to achieve the arrangement de- terior space, the
case being designed to per- 65 5 picted in Figure 2, a thin block of
paraffin, mit variation of the volume of said interior solid at the ambient
temperature, might, for space, whereby said liquid is enabled to ex-
example, be placed between the back 18  pand and contract as a function of
the tem- and the diaphragm 20 at the time of casing. perature. When the
watch is tested as to its perform-   2. An electronic wrist watch in
accord- 70 10 ance at high temperatures, the paraffin will ance with claim
1, wherein said watchcase melt and flow out through the holes 19  comprises
a plurality of rigid portions, one owing to distention of the diaphragm 20.
of said portions having an opening therein Upon subsequent cooling, the
space 21 will and another of said portions being mounted fill up with air
so as to allow distention  for sliding in a fluid-tight manner within 75 15
again if the temperature should once more  said opening rise above normal.
3. An electronic wrist watch in accord- Furthermore, it will be noted that
instead  ance with claim 2, further comprising two of having the edge of
the diaphragm 20  or more gaskets engaged within said opening act as a
gasket, this diaphragm might form  and carried by said portion mounted for
80 20 part of a completely closed envelope con- sliding. taining the liquid
7, the module 3, and the    4. An electronic wrist watch in accord- display
device 4. with the remainder of the  ance with claim  2, wherein said
portion envelope resting against the inner surfaces mounted for sliding
includes at least one of the caseband 14 and glass 15. At the  channel
passing completely therethrough and 85 25 time of casing, it would suffice
to place this functions as a valve body during assembly, envelope within
the caseband 14, thus con- said channel being stopped when said watch-
siderably facilitating assembly of the watch. case is closed. Still other
means may be envisaged for    5. An electronic wrist watch in accord-
preventing an increase in internal pressure  ance with claim 1 comprising
an elastically go 30 upon thermal expansion of the liquid. Thus, deformable
diaphragm limiting said interior for example, the upper and lower walls of
space on at least one side. the watchcase might be semi-rigid plastics
6. An electronic wrist watch in accord- elements capable of bulging and
fattening  ance with claim 5, wherein said deformable as a function of the
temperature. Inasmuch  diaphragm forms part of a completely closed 95 35 as
the interior space defined by  these  deformable envelope containing said
module elements is normally a very flat space, it is  and said liquid, the
remainder of said en- not necessary for the walls to undergo any  velope
resting against the inner surfaces of considerably lengthening in order to
realize  said rigid portion or portions. the required increase in inner
volume, say    7. An electronic wrist watch in accord- 100 40 about 1%. It
suffices for the upper and  ance with claim 5. wherein said diaphragm lower
walls to be able to bulge somewhat, is fixed by its edge in a fluid-tight
manner thus changing the shape of the watchcase. to a said rigid portion of
said watchcase. Thus, the volume of the interior space of    8. An
electronic wrist watch in accord- the watchcase may be increased by causing
ance with claim 7, wherein said watchcase 105 45 the shape of the watchcase
to approach the  comprises as said rigid portions a caseband, shape
enclosing the maximum volume, which  a glass fitted on said caseband, and a
back is, of course, the spherical shape.      detachably secured to said
caseband and Finally, the present invention might also  having a plurality
of holes therein and a be carried out by mounting the glass on the  rim,
said edge of said diaphragm  being 110 50 caseband, or on a case having an
integral gripped between said rim  and said case- back, in such a way that
the glass can move  band to form a gasket, and said holes allow- slightly
perpendicular to its plane in order  ing air to enter between said back and
said to increase or decrease the interior space as diaphragm. a function of
temperature fluctuations.   9. An electronic wrist watch substantially 115
55  WHAT I CLAIM IS:-                      as hereinbefore described with
reference to 1. An electronic wrist watch comprising  the accompanying
drawings. a watchcase having an interior space and      PAGE, WHITE &
FARRER. at least one rigid portion, a static electronic  Chartered Patent
Agents, module, and a static display device fixed to       27 Chancery
Lane, 60 said module, said module and said display         London WC2A INT.
device being secured within said interior         Agents for the
Applicants. Printed for Her Majesty's Stationery Office by  The [err]
Press. Ltd., Berwick-upon-Tweed, 1979. Published at the Patent Office, 25
Southampton  Buildings, London, WC2A lAY, from which copies may be
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