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watch having a sensor which has a high waterproof effect. TECHNICAL FIELD
DISCLOSURE OF THE INVENTION The present invention relates to a watch having
5 a sensor for sensing an environmental condition such  The invention
provides a watch in accordance as hydraulic pressure or atmospheric
temperature.  with Claim 1. BACKGROUND ART
BRIEF DESCRIPTION OF THE DRAWINGS 10 Japanese Utility Model Application
Laid-open 1-   Fig.1 is a sectional side view showing a main part 136484
discloses a watch having a pressure sensor    of a watch having a pressure
sensor according to where the sensor is mounted in a side wall of a watch
the present invention; case and a supporting member is provided on the
Fig. 2 is a plan view showing the watch; sensor.
15      Fig. 3 is an enlarged frontview showing the main Referring to Fig.
7 showing the watch, the watch  part of the watch; case comprises a body 52
having a module holding     Fig. 4 is a sectional side view of a second
embodi- portion 52a and a sensor holding portion 52b. A glass  ment of the
present invention; 53 is mounted on an upper portion of the body 52
Fig. 5 is a sectional side view of a third embodi- through a packing 53a,
ensuring waterproof of the   20  ment; watch. A module 55 is mounted in the
holding portion  Fig. 6 is a perspective view showing a main part 52a and a
pressure sensor 56 is mounted in the hold-  of the third embodiment; and
ing portion 52b.                                     Fig. 7 is a sectional
side view of a conventional On the sensor holding portion 52b, a protecting
watch. plate 58 is provided in front of the pressure sensor 56   25 through
a watertight ring 57 engaged with the outer  BEST MODE FOR EMBODYING THE
INVENTION periphery of the sensor. Furthermore, a fixing mem- ber 59 is
mounted on the protecting plate 58. The pro-  Referring to Figs. 1 to 3
showing a first embodi- tecting plate 58 and the fixing member 59 are
secured  ment of the present invention, a watch is designated to the body
52 with screws (not shown).      3o  with the reference numeral 1. A watch
case 2 is made The pressure sensor 56 is electrically connected  of a
comparatively hard metal such as stainless steel. to a conductive flexible
substrate 54 which Is sol-  A glass 3 is mounted on an upper portion of the
watch dered to an inner wall 56a of the sensor 56.      case 2. As shown in
Fig. 2, on the side of the watch An opposite end 56b of the substrate 54 is
con-  case 2, a crown 4 is provided at the 4 clock angular nected to the
module 55 with a screw 60. Thus, the   35  position and a sensor holding
portion 5 is provided at sensor 56 is electrically connected to the module
55.  the angular position of 9 o'clock both of which are out- In operation,
the pressure exerted on the sensor  wardly projected from the watch case.
56 is detected and converted into a digital signal by  On the back of the
watch case 2, a back 6 is de- an electronic circuit provided in the module
55 to be  tachably mounted as shown in Fig. 1. A dial 7 is displayed on a
digital display (not shown) of the   40  mounted in the watch case under
the glass 3 at a dis- watch.
tance therefrom. On the dial 7, markings 8 are provid- However, such a
sensor holding structure has not  ed for displaying time and a measured
pressure, and a sufficient shockproof property. Consequently, if the  hands
9 are provided for indicating the marking 8. watch is dropped, the
sensorwhich is precisely made  Acircuit board 10, battery and driving
mechanism may break by crash. Furthermore, the sensor holding   45  (not
shown) are provided under the dial 7 for driving portion has a complicated
structure, which requires a  the hands. troublesome machining. As a result,
the number of    The sensor holding portion 5 comprises a lower
manufacturing processes increases, causing the cost  holding portion 13
formed by projecting a part of the for the watch to increase.
watch case 2 and an upper holding member 12 se- JP-Y2-63-44781 illustrates
a watch in accor-  50  cured to the lower holding portion 13 with screws
23. dance with the preamble of Claim 1.               Between the upper
holding member 12 and the lower JP-A-62-194431 illustrates a watch having a
sen-  holding portion 13, a sensor housing space 25 having sor oriented
outwardly of the watch case.         a circular cross section is defined.
The watch case 2 An object of the present inveniton is to provide a  has a
sensor housing space 11 formed in the radial di- watch having a sensor
which has a sufficient shock-  55  rection thereof. The sensor housing
space 11 is a cir- proof property and may be easily manufactured at a
cular in cross section and communicated with the low cost.
sensor housing space 25. The sensor housing space Another object of the
invention is to provide a  11 has a diameter smaller than that of the
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housing space 25, so that a first stepped portion 14  An ornamental plate
38 is mounted in the space is formed on the inside wall between the holding
por-  27 and secured to the protecting tube 31 by screws tion 5 and the
case 2.                            or welding to cover the sensor 33. The
ornamental A sensor protecting tube 15 is mounted in the  plate 36 has a
plurality of apertures 37 corresponding housing spaces 25 and 11 for
protecting a pressure   5   to a sensing portion of the sensor 33.
sensorfrom shock and pressure. The protecting tube   Figs. 5 and 6 show the
third embodiment. 15 is made of copper alloy having a comparatively low  A
watch case made of metal has a body 38 and hardness, or rigid resin, and
comprises a large diam-  a glass 39 mounted on an upper portion of the
body. eter portion and a small diameter portion, A second  In the back of
the body 38, a back 40 is screwed and stepped portion 16 is formed in the
protecting tube  10  secured thereto. 15, corresponding to the first
stepped portion 14 of  A sensor housing space 48 Is formed in the body the
sensor holding portion 5.                     38. A sensor protecting tube
41 made of metal com- A pressure sensor 17 is inserted into the tube 15
prises a small diameter cylindrical portion 41a, a large in such a position
that a sensing portion (not shown)  diameter portion 41 b having an
elliptic shape in cross is outwardly oriented. A flexible printed circuit
board  15  section, an annular inner recessed portion 41c 18 connected to
the sensor 17 is connected to the cir-  formed in the inside wall, and a
stepped portion 41d. cuit board 10.                                    The
small diameter portion 41a is mounted in the On the outer periphery of the
sensor 17, an an-  space 48 and secured thereto by force fit, adhesion
nular groove 19 is formed and an annular packing 20  or welding. A sensor
42 has a small diameter portion is engaged with the groove 19. The sensor
17 has a   20  42a, a large diameter portion 42b, a stepped portion, third
stepped portion 17a corresponding to the sec-  and an annular recessed
portion 42c formed on the ond stepped portion 16 of the tube 15. An annular
outer periphery. packing 20a is provided between the second and third  In
assembling, a packing 43 is engaged with the stepped portions 17a and 16.
The packings 20 and  stepped portion 41d of the tube41, and thesensor42 20a
serve to waterproof the sensor 17 and protectthe   25  Is inserted into the
tube 41. An ornamental plate 44 sensor from shock and pressure.
is mounted in the recessed portion 41c, interposing a The outer end of the
space 25 is covered by an  packing 45 between the recessed portions 41c and
ornamental plate 21 which is made of stainless steel  42c, and secured to
the tube 41 with screws 46tocov- and secured to the lower holding portion
13 with  erthe sensor 42. The ornamental plate 44 has a plur- screws 24. A
plurality of apertures 22 are formed In  30  ality of apertures 47 formed
corresponding to a sens- the ornamental plate 21 corresponding to the
sensing  Ing portion of the sensor 42. The packing 43 is pro- portion of
the sensor 17.                        vided to protect the sensor42 when
Impact is exerted In the embodiment, although the upper holding  on the
watch case. member 12 is separated from thewatch case 2, itcan   The
pressure detected by the sensor 42 is dis- be formed integral with the
watch case.      35  played on a digital display 49. Fig. 4 shows the
second embodiment. Awatch case 26 is made of resin and has a sen-
PROBABILITY OF INDUSTRIAL EXPLOITATION sor housing space 27 opened to the
inside of the watch case. The space 27 has a stepped portion 28    In
accordance with the present invention, a watch formed on the inside wall at
a central portion thereof.  40  having a sensor has a space formed in a
watch case Asensor protecting tube 31 made of metal is mounted  for housing
a sensor protecting tube and the sensor In the space 27 and secured thereto
by force fit, ad-  is held in the tube. Even if a sensor holding portion is
hesion or welding. The protecting tube 31 has a step-  made of hard metal
such as stainless steel, the sen- ped portion 30 corresponding to the
stepped portion  sor is well adapted to the tube without moving in the 28
of the space 27 so as to be abutted on the stepped   45  watch case. Thus,
impact on the holding portion is ab- portion 28, thereby ensuring the
waterproof of the  sorbed, thereby preventing the sensor from trouble.
watch.                                            Since high accuracy for
the sensor housing space is In order to mount a sensor 33 in the protecting
not required, manufacturing process is simplified. tube 31, a packing 32 is
engaged with the stepped    Since the sensor holding portion is divided
into a portion 30 and a packing 35 is engaged with an an-  so  lower
portion and an uppermember, each of the lower nular groove 34 formed on the
outer periphery of the  portion and the upper member can be easily molded.
sensor 33. The sensor 33 is inserted into the sensor  It Is not necessary
to form a hole for the space by bor- protecting tube 31.
ing the case so that the parts can be easily manufac- The packings 32 and
35 are provided for water-  tured. proofing the sensor 33 and protecting
the sensor 33  55  Furthermore, a stepped portion is formed on the from
impact exerted on the watch case 26. The pro-  wall of the space and
packings are provided between tecting tube 31 also protects the sensor 33
from  the stepped portion and the sensor and between the shock and
pressure.                               outside of the sensor and the
inside of the protecting 3    5                  EP 0 537 355B1
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tube. When an ornamental plate is secured to the  7. A watch having a
sensor according to Claim 4 support memberand the protecting tube with
screws,   wherein the large diameter portion of the sensor the pacings are
compressed. Therefore, even if       protecting tube (41) is outwardly
projected from screws for the ornamental plate are loosen, the sen-  the
watch case and an outside wall of the second sor does not move by elastic
force of the packings,   5  stepped portion is abutted on an outside wall
of thereby preventing the waterproof property from de-  the watch case
(38). teriorating. Patentansprflche Claims
10 1. Armbanduhr mit einem Armbanduhrgehause (2), 1. Awatch havingawatch
case(2), asensorholding       elnem Sensorhalteabschnitt (5), der In dem
Arm- portion (5) provided in the watch case, the sensor  banduhrgehfuse
vorhanden Ist, wobei der holding portion having a sensor housing space an
Sensorhalteabschnitt einen Sensoraufnahme- axis of which is oriented to a
radial direction of the  15  raum aufweist, wobei eine Achee desselben in
ei- watch case, a sensor protecting tube (15) se-     ner radialen Richtung
des ArmbanduhrgehAuses cured In the sensor housing space, a sensor (17)
ausgerichtet st, einer Sensorschutzhullse (15), provided In the sensor
protecting tube in such a  die In dem Sensoraufnahmeraum befestigt ist, ei-
position that a sensing portion thereof is outward-  nem Sensor (17), der
In einersolchen Stellung In ly oriented at a side of the watch case,
character-  20  der SensorschutzhOlse angeordnet ist, dall ein Ized In that
two packings (20,20a) are provided   MeBabschnitt desselben an einer Selte
des Arm- between the inside wall of the sensor protecting  banduhrgehiuses
nach augen gerichtet ist, da- tube (15) and the sensor (17), the packing
(20a)  durch gekennzelchnot. daB zwei Dlchtungen is disposed to be
compressed In the axial direc-  (20,20a) zwischen der Innenwand der Sensor-
tion of the sensor housing space.         25     schutzhOlse (15) und dam
Sensor (17) vorhan- den sind, wobel die Dichtung (20a) so angeord- 2. A
watch having a sensor according to Claim I      net ist, daB ale in der
axialen Richtung des Sen- wherein the sensor holding portion (5) has a low-
soraufnahmeraums zusammengedrucktwird. er holding portion (13) Integral
with the watch case and an upper holding member (12) secured  30  2.
Armbanduhr mit einsm Sensor nach Anspruch 1, to the lower holding portion.
wobei der Sensorhalteabschnitt (5) eanen unte- ren Halteabschnitt (13)
aufweist der eine Einheit 3. Awatch having a sensoraccording to Claim I
fur-   mit dam ArmbanduhrgehAuse bildet, sowie ein ther comprising an
ornamental plate (21) having   oberes Halteelement (12), das an dem unteren
a plurality of apertures which is provided for cov-  35  Halteabschnitt
befestigt lst. ering an outer end of the sensor (17). 3. Armbanduhr mit
elnem Sensor nach Anspruch 1, 4. A watch according to Claim I wherein an
inner     die des weiteren eine Zlerplatte (21) mit ener wall of the sensor
housing space has a first step-  Vielzahl von 6ffnungen umfalt, die
vorhanden ped portion (14), the sensor protecting tube (15)  40.    Ist, um
eln auBeres Ende des Sensors (17) abzu- has a large diameter portion, a
small diameter    decken. portion, and. a second stepped portion (16)
formed between the large and small diameter   4. Armbanduhr nach Anspruch
1, wobal elne Innen- portions, corresporitIng to the first stepped por-
wand des Sensoraufnahmeraums einen ersten tion (14), the sensor (17) has a
third stepped por-  45  abgesetzten Abschnitt (14) aufweist, wobei die tion
(17a) corresponding to the second stepped    SensorschutzhOlse (15) einen
Abschnitt mit gro- portion (18), one of the packings (20a) is provided  Mom
Durchmesser, einen Abschnitt mit iielnem between the second stepped portion
(16) and the   Durchmesser sowie elnen zweiten abgesetzten third stepped
portion (17a).                      Abschnitt (16) aufweist, der zwischen
dam Ab- 50     schnitt mit groBem Durmhmesser und dam Ab- 5. A watch having
a sensor according to Claim I      schnitt mit Idelnem Durchmesser dem
ersten ab- wherein the watch case (1) is made of metal.      gesetzten
Abschnitt (14) entsprechend ausgebil- dat ist, wobei der Sensor (17) einen
dritten, dem 6. A watch having a sensor according to Claim I      zweiten
abgesetzten Abschnitt (16) entspre- wherein the watch case (26) i8 made of
resin and  ws  chenden abgesetzten Abschnitt (17a) aufwebst the sensor
housing space (27) is defined by a     wobel aine der Dichtungen (20a)
zwischen dam hole formed In a side wall of the watch case.     zwelten
abgesetzten Abschnitt (16) und dam drit- ten abgesotzten Abschnltt (17A)
vorhanden lst. 4    5                   EP0537355B1                    6
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support member and the protecting tube With screws,   wherein the iaie
diameter portion of the sensor the packings are compressed. Therefore, even
if       protecting tube (41) Is outwardly projected from screws for the
ornamental plate are loosen, the sen-  the watch case and an outside wall
of the second sor does not move by elastic force of the pacidngs,   5
stepped portion Is abutted on an outside wall of thereby preventing the
waterproof property from de-   the watch case (38). teriorating.
Patentansprfche Claims                                        10 1.
Armbanduhr mit elnem Armbanduhrgehause (2), 1. Awatch having a watch case
(2), a sensor holding   einem Sensorhalteabschnitt (5), der in dem Arm-
portion (5) provided in the watch case, the sensor  banduhrgehause
vorhanden ist, wobel der holding portion having a sensor housing space an
Sensorhalteabschnitt einen Sensoraufnahme- axis of which is oriented to a
radial direction of the   15  raum aufweist, wobei eine Achse desselben in
el- watch case, a sensor protecting tube (15) se-     ner radialen Richtung
des ArmbanduhrgehAuses cured in the sensor housing space, a sensor (17)
ausgerichtet Ist, einer Sensorschutzhfillse (15), provided in the sensor
protecting tube in such a  die in dem Sensoraufnahmeraum befestigt ist, el-
position that a sensing portion thereof is outward-  nem Sensor (17), der
in einer solchen Stellung in ly oriented at a side of the watch case,
character-  20  der Sensorschutzhrilse angeordnet ist, dal ein ized in that
two packings (20,20a) are provided   Melabschnitt desselben an einer Seite
des Arm- between the inside wall of the sensor protecting  banduhrgehauses
nach auSen gerichtet ist, da- tube (15) and the sensor (17), the paciang
(20a)  durch gekennzelchnet, daB zwei Dichtungen Is disposed to be
compressed in the axial direc-  (20,20a) zwischen der Innenwand der Sensor-
tion of the sensor housing space.         25      schutzhulse (15) und dem
Sensor (17) vorhan- den sind, wobei die Dichtung (20a) so angeord- 2. A
watch having a sensor according to Claim t       net ist, daB sie in der
axialen Richtung des Sen- wherein the sensor holding portion (5) has a
low-'  soraufnahmeraums zusammengedrdckt wird. er holding portion (13)
integral with the watch case and an upper holding member (12) secured   3o
2. Armbanduhr mit elnem Sensor nach Anspruch 1, to the lower holding
portion.                     wobei der Sensorhalteabschnitt (5) einen unte-
ren Halteabschnitt (13) aufwelst, der eine Einheit 3. A watch having a
sensor according to Claim I fur-  mit dem Annbanduhrgehiuse bildet, sowie
ein ther comprising an ornamental plate (21) having   oberes Halteelement
(12), das an dem unteren a plurality of apertures which is provided for
cov-  ss  Halteabschnitt befestigt 1st. ering an outer end of the sensor
(17). 3. Armbanduhr mit elnem Sensor nach Anspruch 1, 4. A watch according
to Claim I wherein an inner      die des welteren eine Zierplatte (21) mit
einer wall of the sensor housing space has a first step-  Vielzahl von
6ffnungen umfatlt, die vorhanden ped portion (14), the sensor protecting
tube (15)  40  ist, urn ein Auferes Ende des Sensors (17) abzu- has a large
diameter portion, a small diameter    decken. portion, and. a second
stepped portion (16) formed between the large and small diameter    4.
Armbanduhr nach.Anspruch 1, wobei eine Innen- portions, corresponding to
the first stepped por-  wand des Sensoraufnahmeraums einen ersten tion
(14), the sensor (17) has a third stepped por-  45  abgesetzten Abschnitt
(14) aufweist, wobei die tion (17a) corresponding to the second stepped
Sensorschutzhlise (15) einen Abschnitt mit gro- portion (16), one of the
packings (20a) is provided  Mern Durchmesser, einen Abschnitt mit kieinem
between the second stepped portion (16) and the   Durchmesser sowie elnen
zweiten abgesetzten third stepped portion (17a).
Abschnitt (16) aufweist, der zwischen dem Ab- so     schnitt mit grol~em
Durchmesser und dem Ab- 5. A watch having a sensor according to Claim I
schnitt mit kIelnem Durchmesser dem ersten ab- wherein the watch case (1)
is made of metal.      gesetzten Abschnitt (14) entsprechend ausgebil- det
ist, wobel der Sensor (17) einen dritten, dem 6. A watch having a sensor
according to CAaim I       zwelten abgesetzten Abschnitt (16) entspre-
wherein the watch case (26) is made of resin and  5s  chenden abgesetzten
Abschnitt (17a) aufweist, the sensor housing space (27) is defined by a
wobel eine der Dichtungen (20a) zwischen dem hole formed In a side wall of
the watch case.     zweiten abgesetzten Abschnitt (16) und dem drit- ten
abgesetzten Abschnitt (17a) vorhanden ist. 4 11111111111111  11111 11 1111
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5. Armbanduhr mit elnem Sensor nach Anspruch 1,     une partie A grand
diambtre, une partie A petit wobel das ArmbanduhrgehAuse (1) aus Metall
diambtre, et une seconde partie en 6chelon (1 6) besteht.
form6e entre les parties A grand et petit diamb- tres, correspondant a la
premiere partie en 6che- 6. Armnbanduhr mit elnem Sensor nach Anspruch 1,
5  Ion (14), le capteur (17) possbde une trolsieme wobel das
ArmbanduhrgehAuse (26) aus Kunst-      partie en 6chelon (17a)
correspondant a la se- stoff besteht und der Sensoraufnahmeraum (27)
conde partie en 6chelon (16), Iune des garnitu- durch elne 6ftnung
gebildetwird, die in elner So0-  res d'etancheite (20a) est pr6vue entre la
secon- tenwand des ArmbanduhrgehAuses ausgebildet       de partle en
echelon (16) et la troisibme partie en ist.
10     6chelon (17a). 7. Armbanduhr mit einem Sensor nach Anspruch 4,  5.
Montre comportant un capteur selon la revendi- wobelderAbschnittmitgrolem
Durchmesserder        cation 1, dana laquelle le bottierde montre (1) est
Sensorschutzhdlse (41) von dem Armbanduhr-      fabriqu6 en m6tal. gehAuse
nach auSen vorsteht, und elne Aulen-  15 wand des zweiten abgesetzten
Abschnitts an of-  6. Montre comportant un capteur selon la revendi- ner
Au~enwand des ArmbanduhrgehAuses (38)       cation 1, dans laquelle le
bottler de montre (26) anllogt.                                        east
fabrique en resine et l'espace de logement de captour (27) est d6fini par
un orifice form6 dans 20     une parol lat6rale du bottier de montre.
Revendlcations 7. Montre comportant un capteur selon la revendi- 1. Montre
comportantune bottlerde montre (2), une   cation 4, dans laquelle la partie
A grand diambtre partlb de maintien de captsur (5) pr6vue dans lo  du tube
protecteur de capteur (41) d6passe vers bottler de montre, la partie de
maintlen de cap-  25  I'ext6rieur du bottler de montre et une partie ex-
tour poss6dant un espace de logement de cap-     t6rioure de la seconds
partle en 6chelon vient en tour dont un axe eat orienth solon une direction
aboutementoontre une parol ext6ieoure du bottler radiale du boltier de
montre, un tube protecteur  de montre (38). de capteur (15) flx6 a l'espace
de logement de capteur, un capteur (17) pr~vu dans le tube pro-  30 tecteur
dane une position telle quo sa partle de detection eat orientee vers
l'ext6rieur et d'un cot6 du bottier de montre, caract6risee en co que deux
garnitures d'dtanch6it6 (20, 20a) sont prevues entre la partie interieure
du tube  35 protoctour de capteur (15) et le capteur (17), la garniture
d'6tanch6it6 (20a) est dispos6e pour etre comprimhe dans Is direction
axiale de l'es- pace de logement de capteur. 40 2. Montre comportant un
capteur selon la revendi- cation 1, dane laquelle la partie de maintien de
capteur (5) possede une partie inf6rieure de maintien (13) fabricqj6e d'un
soul tenant avec le bottler de montre et un b61ment sup6rieur de  .45
maintlen (12) fix6 A la partle inffrleure de main- tien. 3. Montre
comportant un capteur selon la revendl- cation 1, compronant en outre une
plaque orne-  50 mental. (21) poss6dant uno pluralite d'ouvertu- res qui
sont pnrvues pour recouvrirune extremite exte6ieure du capteur (17). 4.
Montre solon Ia revendicatbon 1, dans laquelle  cs une paroi int6rieure de
l'espace de logeemnt de capteur possede une premlere partle en echdlon
(14), lo tube protecteur de capteur (15) possedo I 11111  Hil 1111 1 I Ill!
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