
"A Compact Electronic Apparatus of a Wrist Watch Type" The present
invention relates to a compact electron- ic apparatus of a wrist watch
type, which has an elec- tronic circui t within its casing of a wrist watch
shape, and on which a member is detachably mounted for control- 5      ling
operation of the electronic circuit. A wrist watch  with a stop watch
function is known, which indicates the time as well as has a function as a
stop watch for measuring a time period from a starting time to a stop time.
In general, the wrist watch with 10      such a  stop watch function  is
provided wi th a push button swi tch on its casing  for controlling its
stop watch operation.  On the other hand, a wrist watch is proposed which
is Provided with a jack connected  to the electronic circuits of its stop
watch  within the casing for receiv- 15      ing a plug, through which an
ON and/or OFF operation signal of a switch operating member held  in hand
of a user of the wrist watch is delivered  to the electronic circuits.
Meanwhile,  a wrist watch is known too, which has 20      raddio  receiver
function or  has a function of exchanging data with an external electronic
device.  The wrist watch wi th a radio receiver function is not provided
with a speaker within is casing since the speaker needs a large space,
resulting in a comparatively large watch in size. 25      Therefore, the
wrist watch is provided wi th a jack  in place of the speaker for receiving
a plug of an ear-    -2- phone, allowing the user to enjoy radio
broadcasting 



programs  through the car-phone.  Simi larly, the wrist watch  capable of
exchanging data with  an external device is provided with a jack adapted
to  receive a plug of the 5     external device for exchanging data.
However, the conventional wrist watch has drawbacks on its construction
and is i nconvenient for handling. That is, in  the wrist watch with  its
ack receiving  a plug as to be electrical ly ON/OFF controlled by grasp 10
power of an arm  of the user, the plug is pulled out from the  jack when
the stop watch function is not used. Therefore, the wrist watch has a
drawback that the jack is left open, allowing mo isture and dust to enter
into the casing.  Even though  the water proof has been made to 15
avoid  the above drawback, the wrist watch needs a very complex
construction.  Furthermore, in case the plug is inserted into the casing
for the stop watch operation, there is another drawback that the plug is
easily pulled out when the plug is pulled  or when an external shock is 20
applied thereto. In order to dissolve  the above drawbacks, the present
invention  has been made and its object is to pro- vide a compact
waterproof electronic apparatus of a wrist watch type, including a
mechanism wh i ch i s simple in con- 25      struction and on which an
external attachment can be detachably instal led but is hard  to be removed
therefrom. To achieve the above object, the presen I invention    -3-
provides an electronic apparatus of a wrist watch type, comprising: 



a casing of generally wrist watch shape having a through hole formed
therein; a push button switch disposed in said through hole, waterproof
packing being provided between said push button switch and said through
hole of said casing; a metal pipe mounted in said casing such that said
push button is positioned within said pipe, said pipe having a portion
extending from said casing and having a flange portion formed at the distal
end thereof; and an externally operable member detachably mounted on said
pipe comprising a tubular-member having an engaging portion adapted for
engagement with said flange mamber and a shaft member disposed within said
tubular member and arranged to push said push button switch. The above
construction of the electronic apparatus according to the present invention
allows water proof for the watch casing without need of a special
construction for waterproof. Further, the metal pipe having the flange
portion mounted on the watch casing allows an extremely easy installation
of the external operating member onto the watch casing. In addition, once
the external operating member is mounted on the watch casing, it is very
hardly removed from the watch casing. Therefore, the above construction is
conveniently used to connect a wrist watch with an external device.
Furthermore, because of less number of components incorporated in the
apparatus and in view of simplicity of their construction, the apparatus
can be fabricated at a com- 



-4- para lively low cost. Figs . 1 through 6 are views showing a
construction of a compact electronic apparatus embodying the first embod i
men t of the present  invention, and comprising a 5      wrist watch witt a
stop watch function and a release switch member . Fig. 1 is a partial
cross-section view  of a wrist watch with a stop watch function; Fig. 2 is
a side view of the wrist watch with a stop 10       watch function shown in
Fig. 1; 3 is a cross-section  view showing a release sw i tch member; Fig.
4 is a side view of the release switch member of Fig. 3; 15            Fig.
5 is a partial cross-section view. of a watch casing witth a release switch
member urged against the watch casing  for mounting; Fig. 6 is a partial
cross-sectional view of the watch casing wi th the release switch member
turned; 20             Figs. 7 through 10 are views showing a construction
of a compact electronic apparatus embodying the second embodiment of the
present invention; Fig. 7 is a partial cross-section view  of a watch c as
ing, of the above compact electronic apparatus and a 25       release
switch  member; Fig. 8 is a partial cross-section view  of the watch casing
and the release swi tch member prepared for mount-  



ing on the watch casing; Fig. 9 is a partial cross-section  view of the
watch casing with  the release  switch  member pressed against the watch
casing for mounting; 5             Fig. 10 is a partial cross-section view
of the watch casing with  the  release swi tch member mounted thereon;
Figs. 11  through 14 are view showing a construction of a compact
electronic  apparatus embodying the third embodiment of the present
invention, which embodiment 10       uses a leaf spring: Fig. 11 is a
partial cress-section view  of the watch casing and a release switch member
according to the  third embodiment: Fig. 12 is a par tial cross-section
view of the we tch 15     casing of Fig. 11 with the retlease switch member
prepared for  engagement: Fig. 13 is a partial cross-section view of the
watch casing  of Fig. 11 with the release switch member urged there to  or
engagement; 20             Fig. 14 is a-partial cross-section view  of the
watch casing of Fig.  11 with  the release switch member engaged therewith;
Fig,15 is a front view  showing  a main part of  the release device  used
in  the  embodiment of the invention; 25             Fig. 16 is a front
view  showing a main part of the release device used in other embodiment of
the invention; Fig. 17 is a cross-section  view  showing the release    



-6- device of F ig. 16 taken along   line Y - Y; and Fig. 18 is a partial.
cross-section  view  showing a release device according to another
embodiment. Now, the preferred emibodiments of the present inven- 5
tion will  be described in detail. Figs. 1 through  4 are views showing a
construction of a compact electronic apparatus embodying the first
embodiment o r the presen t invention, which apparatus comprises a wrist
watch with a stop watch function and a 10       remote-control switch,
i.e., a release switch member. As shown  in  Figs. 1 and 2. a watch glass 2
is pro- vi ded on a front surface of a watch casing 1 of hard syn- thetic
resin  (hereafter, simply referred  to as "watch casing").  On a rear
surface of the watch casing 1 is 15     provided a rear metal cover 3.
There is provided water- proo f packing 4 between the watch casing  I and
the rear metal cover 3.  A module (not shown) of a time counting circuit
leaving a stop watch  function is mounted within the watch casing 1.  At
the side portion of the watch 20       casing 1 is provided a push button
switch 5 for control- ling.  START/STOP operation  of the lime counting
circuit in a stop watch mode.  The push button  switch 5 has a push button
6a for a manual mani pulation and a button shall 6b integrally connected
to a back side   of the push button 25      6a.  The button shaft 6b is
inserted  through  a through hole 1a formed  in  the watch casing 1 and  is
maintained  in the through  hole 1a with aid of a washer 7 provided    -7- 



inside the watch casing 1.  There is also provided water- proof packing 8
wound around  the but ton shaft 6b  at his middle portion for making
waterproof between the  button shaft 6b and the watch casing 1 .  Under the
influence of 5      a coil spring 9 provided between a ridge lb formed  in
the through hole 1a  and the back side of the push button 6a. the push
button 6a is urged a I the times to slidably go out of the watch casing 1.
Further, there is provided a terminal T inside the watch casing 1,
electrically con- 10      nected  to the above mentioned module of the time
counting circuit.  When the push button 6a of the push button swi tch 5 is
depressed, the button shaft .6b i s advanced to make contact with the
terminal T, allowing a switch input signal to be input for START/STOP
operation of the stop 15      watch.  A bush 10 consisting of a metal pipe
is pressed. into a groove which is formed  in  the side portion of the
watch casing  I coaxially with   the through hole la. The push button 6a of
the push button switch 5 slidably projects outwards from  the bush 10.  The
bush 10 is 20      provided with a flange 12 at its exposed extreme end,
and there  is formed a recess 11 between the flange 12  f. the bush 10 and
the side portion of the watch casing  I for detachably mounting a flexible
pipe of the release switch member as will be descri bed later. 25
As described above, the recess 11  for mounting  the flexible pipe of the
release switch member is formed by the flange 12 at the exposed extreme end
of the bush  10    and the side portion of the watch casing 1.  The. flange
12 is formed with  controls  13 symmetrically as shown in 



Fig.2 and the side portion  of the watch casing  1 has a positioning
projection 14    facing the flange 12 of the 5      bush 10. As shown in
Figs. 3 and 4, a release switch 20 is composed of a manually manipulated
buttton 100, a flexible shaft 22 connected  to the manually manipulated
button 100. a switch case 101 adapted  to  include the manually 10
mainiplated button  100, and a flexible  pipe 21 including the flexible
shaft 22 one end of which pipe is attached to the switch  case 101.  The
flexible shaft 22 moves sliderably  in  the flexible pipe 21 when the
manually manipulated  button 100 is depressed.  The other extreme 15
end   of the flexible pipe 21  is provided with an engaging pipe section
23.  Th e engaging pipe section 23 involves a hole 25 for receiving  the
push  button switch 5 extending from  the metal bush 10 and further forms
an enlarged potion  24 in  the hole 25 for receiving the flange 12 of 20
the metal bush 10.  Th e enlarged portion 24 of the hole 25 has a pair  of
engaging projection   26 at its opening end as shown in Figs. 4 and 6.
When the engaging pipe section 23 is put onto the watch casing so as to
receive the push button 6a of the push but top switch 5 with the 25
projections 26 meetings the cutouts 13 of the flange 12 of the bush 10 and
then the engaging p:ire section 23 is turned , the engaging projections 26
of the engaging pipe    section  23 slide within  the recess 11 formed by
the flange 12 of the bush 10 and the side wall of the watch casing 1 . and
thereby the  flange 12 of  the bush 10 shall movie within a space
surrounded by the en larged portion 24 



5     and the engaging projections 26 of the engaging pipe portion 23.  The
engaging pipe section 23 is provided with a recess 27 (in its front end
close to the engaging projection  26 for  engaging with the positioning
projection- tion 14 provided on the side wall of the watch casing 1 10
In the above wrist watch with a stop watch function, a manually and
directly depressing opera t Ion of the push button switch  5 allows to
control the function of the stop watch for measuring a  time.  Further,
with installa- tion of the release swi tch member 20 onto the watch 15
casing 1.  a manual operation of the manually manipulated buttom 100 of the
switch case 101 held in hand allows to coni rol the stop watch function of
the wrist watch in a similar manner. Installation of the release switch
member 20 wi ll be 20     described hereafter. The release switch 20 is
urged egainst the metal bush 10 mounted in the watch casing 1, as shown in
Fig. 5, with the engaging prrojections 26 of the engaging pipe 23 meeting
the cutouts 23 of the flange 12  of the metal 25      bush 10.  Then, when
the engaging pipe 23 is turned, the engaging  projections 26  of the
engaging pipe 23 slide in the recess  11 formed  by the metal bush 10 and
the side    -10- face of the watch casing 1, and engage with the flange 12
of the metal bush 10, as shown in Fig. 6.  In this man- ner, the release
switch member 20 is firmly installed on the watch casing 1 such that the
release member 20 is not 5     easily removed  from the watch casing 1 .
The engagement. 



of the positioning  projection 14 of the watch casing 1 and the positioning
recess 27 formed in the engaging pipe 23 of the release switch member 20
assure posi tioning of the release switch member 20 and preventing the
engaging 10     pipe 23 of the release swi tch member 20 from turning. When
the engaging pipe 23 is turned to disengage the positioning recess 27 of
the engaging pipe 23 frrom  the positioning projection 14 of the watch
casing I and the engaging pipe 23 is removed from the metal bush 10 with 15
the engaging projections 26 meeting the cutouts 13 of the flange 12 of the
metal bush 10, the release  switch member 20 can be removed  from  the
watch casing 1 When the release  switch member 20 is installed  on the
watch casing 1 and the manually manipulated button 20      100 is
depressed, then  the flexible shaft 22 connected to the button 100  is
advanced and thrust into the hole 25 of the engaging pipe 23 to push the
push button 6a of the push button switch 5, and  thereby  the operation of
the stop watch of the electronic  apparatus is controlled. 25      Even
when the release switch member 20 is removed from the  watch casing  1 ,
the operation of  the stop watch of the electronic apparatus can be
controlled by the direct    operation of the push button switch 5.  In this
case, the construction of the push button switch 5 shall assure waterproof
as well  as dustproof effects for the watch casing 1. 5            Now, the
electronic apparatus embodying the seecond embodiment of the invention will
be described hereafter. Figs. 7 to 10 are views showing the main part of
the 



construction of the wrist watch with the stop watch function for installing
the release switch member 20. 10       In Figs. 7 to 10, like reference
symbols represent like elements in Figs. 1 to 4 and a further description
there- of will be omitted. In the wrist watch with the stop watch function,
the watch casing 1 is made of metal and is formed with a 15      through
hole on its side portion.   A metal bush 102 pro- vided with two flanges 12
and 103.  The flange 12 is provided at the extreme end of the metal bush
102 and  the other one 103 is at its middle portion, as shown in Fig. 7.
The metal bush 102  is pressed  into the through hole 20       of the watch
casing 1 until  the flange 103 meets the side portion of the watch casing.
Further, the metal bush is soldeered to the watch casing  1.  The push
button 6a of the push button switch 5 moves slidably in the metal bush 102.
The flanges 12 and 103 of the metal bush 102 form 25       an engaging
recess 11 therebetween, as shown in  Fig. 7. A release switch 104 is
mounted on the engaging recess ]] by one touch manipulation.    -12- The
release switch  104 has a flexible pipe 21, at the end of which a  nut 30
is fixed.  An engaging pipe member 40  is  threaded onto the nut 30.   The
engaging pipe member   10 comprising an inner  pipe 11 adapted  to be 5
threaded onto the nut 30, an outer pipe  42 which moves slidably on an
external surface of the inner pipe. 41 ,and two and more balls 43 mounted
on the inner pipe for engaging with  the engaging recess 11 formed on the
bush 



102.  A circular groove 45 is formed  in an outer [err]- 10      eral
surface of the  inner pipe 41.  An project ion 41 provided on an inner
surface of the outer  pipe 42 which is slidably movable in  the circular
groove 45 in  the direction  of the axis of the inner pipe 41 is  urged
towards the   loading  wall  47 of the  groove 45 under the 15
influence of a coil  spring  46 provided in the groove 45. The balls 43
involved  in a ball retainer 48 provided in the inner pipe 41 are urged
towards the axis of the inner pipe 41 so as to engage wi th the engaging
recess 11 of the metal bush 10.  The ball retainer 48 has a construc- 20
tion such that the ball s can not fall away.  There is formed a recess 40
in  the outer pipe 42 close  to its end portion  for providing a space for
allowing the balls 43 to stay  in  the ball retainner 48 when the outer
pipe 42 is moved against the influence of the  coil spring 46. 25
Installation of the remote control swi tch onto  the above wrist watch will
be described hereafter.  At first, the outer pipe 42 is moved against the
influence of the    coi I spring 46 i n the di rection shown by an arrow B
in Fig. 9. allowing  the balls 43 to retire to  the recess 49 of the outer
pipe 42 from  the ball retainer   48 of the inner pipe 41.  Then,  the
engaging  [err] member 40 is 5       pressed  to  the metal bush 102 of the
watch casing 1 allowing the balls 43 to move over the flange 12 of the
metal bush 102 to  the engaging recess 1.1, and  then  the outer pipe  42
is released.  Then the  projection 44 of the outer pipe 42 is urged
towards the  loading wall 47 of  the 10      circular groove 24 under the
influence of the coil  spring 



46 and the balls 43 are moved out from  the recess 49 of the outer   pipe
42 and held  in the engaging recess 11 of the metal bush 102 .  As a
result, the engaging pipe member 40 of the release switch 104 is firmly
mounted 15      onto  the watch casing 1, as shown in Fig. 1.0.  The engag-
ing pipe member 40 of the release switch 104 can be removed from  the watch
casing  1 in  the opposite manner to the above mentioned. Similarly  to the
case of the fir.;t embodiment, the 20       rel ease switch  104 can be
mounted and removed  from  the watch casing 1 by one touch manipulation.
When a manual- ly operated but ton (not shown) of the release swi tch 104
is manipulated, the flexible shaft 22 of the release switch pushes push
button switch 5, and  thereby  the 25       operatin of the stop switch is
remote-controlled. The second embodiment ensures waterproof and dustproof
ef- fects  to  the watch casing  1.    -14- Figs.. 11 through  14 are views
showing the third embod i ment of  the present invention.  In the second
embodiment shown in Figs. 7 through 10 , the balls 43 are used  to make the
engaging pipe member 40 of the release 5      switch  104   engaged with
the engaging  recess 11 of the metal bush 102, but a leaf spring 51 is used
in place of the balls 43 in an engaging pipe  member  50 according to the
third embodiiment of the invention.  The engaging pipe member 50 comprises
a nut 30 fixed to one end of the 10       flexible  pipe 21 of the release
switch 20, an inner pipe 41 threaded into  the nut 30, an outer pipe 42
involving 



the inner pipe 41  therein  and slidably movable on a peripheral surface of
the inner pipe 41 and at least a leaf spring, one end 52 of which is fixed
on the  periph- 15      era I surface of the inner pipe 41 and the other
end of which extends from  the inner pipe 41.  At the free end or the leaf
spring 51 is provided an enguaging projection 53, which is adapted to
engage with the engaging recess 11 of the metal bush 1.02 of the watch
casing 1. 20             For installation of the remote control swi tch,
the engaging pipe member 50 of the release switch 104  is pressed  in  the
direction shown by an arrow  C onto the metal bush 102 of the watch casing
1, as shown in Fig. 11.  In the course of the installation, the outer pipe
42 25       is forced to  retire against the influence of the coil. spring
40 in  the direction shown by an arrow   in Fig. 1.2, allowing the engaging
projection  53 of the free end    -15- of  the leaf spring  51 to go over
the  flange 12 of the metal bush 10.  When the engaging projection 53 of
the leaf spring 46 engages with the engaging recess 11 of the metal bush 10
and  the outer pipe 42 is released, the 5       outer pipe is advanced
under the influence of the coil Spring 46 holding the leaf spring 51.  As
the result, as shown in Fig. 14, the engaging projection 53 of the leaf
spring 51 engages firmly with  the engaging recess 11 of the metal bush 10.
10             As described above, similarly to the first and second
embodiments of the invention, the third embodiment allows an eas y i
nstallation of the remote control switch 



onto the watch casing and ensures waterproof and dust- proof effects. 15
Fig. 15 is a view  of another embodiment of the invention,showing a grip of
the release switch. In Fig. 15, the pipe 113 of the grip 105 of the re-
lease switch is made from elastic synthetic resin such as polyamide resin.
The resin pipe 113 has a trigger por- 20       tion 106.  The trigger
portion 1.06 consists of a pair of elastic  triggers 107, 108, which are
facing to each other and combined  in unit with  the resin pipe 113. The
pair of elastic triggers 107, 108 have the width substantially equal to a
length of the diameter of the resin pipe 113. 25       The elastic triggers
107, 108 extend from  the resin pipe 113 in parallel at right angles to the
axis of the resin pipe 113.  The  free end portions 107b, 108b of the trip-
gers 107, 108 are bent so as to gradually come closer to each other.  That
is, the pair of elastic triggers 107, 108 form  a space for allowing the
middle finger on the left hand   of a use r to be inserted  therein and the
bent 5       portions 107b, 108b of the trigrers 107, 108 serves to hold
the middle finger firmly. When a middle  finger of the user of the release
device is  inserted  into  the triggering  portion  106 con- sisting  of a
pair of triggers 107, 108, the triggering 10       portion 106 shall   be
hold by the inserted  middle   fingr. Therefore, the user  can hold the
grip 105 steadily by inserting his lef t-hand middle finger into the
triggering portion 106 and grasping  the resin pipe 113 with other
left-hand  fingers and can push  the release button 109 



15      with his left-hand thumb. When the release switch catches somewhere
and is pulled by something, the left-hand middle finger inserted into  the
triggering portion  106 is also pulled by some- thing.  At this time, the
elastic triggers 107, 108 of 20      the triggering portion 106 holding the
middle finger are deformed  in the directions shown by arrows X. X in
Fig.15, releasing  the middle  finger from  the triggering portion 106.
Therefore, the middle finger is safely protected against an unexpected
external force and also 25      the connecting, portion of the wrist watch
and the release device can avoid damage. Figs. 16 and 17 are views showing
other embodiment    of the nvention. In Fig .  16 and 17 ,like refernce
symbols represent like elements of the embodiment of Fig. 15 and a further
deseription thereof wilI be omitted. The resin pipe 113 of the triggering
portion 105 is 5     formed with two portions 121 of a small diameter at
its predetermined positions.  A triggering portion 106 is a separate body
from the resin pipe 113 and made of elastic synthelic resign such as
polyamide.  The triggering portion 106 is made of a U-shaped resin plate
122 having 10     a width substantially equal to a value of the diameter of
the rosin pipe 113.  The U-shaped resin p late 122 has elestic engaging
portions 123, 123 at both its extreme ends.  These engaging portions 123
are of a C-shape and have a pair  of elastic engaging pieces 123a, 123a as
15     shown in Fig. 17.  The pair of elastic engaging pieces 123a , 123a
are widen in the directions shown by arrows 



X, X as shown in Fig. 17 and are allowed to clutch the small diameter
portion 12 3 of the resin pipe 113. There- fore,  the triggering portion
106 can be detachably mount- 20     ed on the resin pipe 113. When the
apparatus catches somewhere  and is pul led by something, the left middle
finger inserted into the triggering, partion 106 is also pulled by
something.  But at this time, the pair of elastic engaging, pieces  123a of
25      the triggering portion 106 holding the middle finger are deformed
in the directions shown by arrows X, X in Fig.17, allowing the triggering,
portion 106 to leave from    the resin pipe 113.  Therefore, the middle
finger Is safely protected against an unexpected external force and also
the connecting portion of the wrist watch and the release device can avoid
damage. 5             Fig. 18 is a partial cross-section view showing yel
another embodiment of the present invention, which is arranged  to make
waterproof to a release switch device. The release switch device  is
provided with a  tubular grip member 131.  The tubular grip 131 is composed
of a 10       metal pipe 132 covered with resin pipe 133.  The metal pipe
132 is formed with a through hole 136 at its center. The through hole 136
has a smal1 diameter at its one ex- treme  end (at its left end as viewed
in Fig. 18)  a medium diameter at its middle portion and a large diame- 15
ter at its opposite end (at the right end as viewed In Fig. 18).  The metal
pipe 132 has a smal 1 diameter por- tion at its one end.  A circular
projection 137 is formed as a stopper, around  the external per pheral
surface of 



the outermost end of the small diameter portion. 20             A release
but ton 141 is mounted on the extreme end of the metal pipe 132.  The
release button 141 with a tapped hole 143 formed in a button portion 142 is
secured to a tapped portion 145 formed on one end of a button: shaf t 144.
The button shaft 144 is formed with a circu- 25       lar groove 146 at a
certain position on  its external peripheral surface.  A portion of the
button shaft  144 close to the other end is of a large diameter, where an
-19-           -. engaging hole 147 is formed at its  center along the
longitudinal direction of the button shaft 144.   There is provided a
packing 0-ring 148 in the groove 146 of  the button shaft  144 for making
waterproof between the button 5     shaft 144 and the internal peripheral
surface of the small diameter portion 134 of the metal pipe 132.  The
button shaft  144 is slidably moved inside the metal pipe 132 in the
direction shown by arrows A and B in Fig. 18. One end of an external coil
spring  151 is held in 10      the large diameter portion 135 of the
through hole of the metal pipe 132, which spring 151 is employed to connect
the grip member 131 wi th a connecting member 161  as described  later.
There is  provided a return  coil-spring 152 in the middle diameter portion
136 of the through 15     hole of the metal pipe 132 and between the
extreme end of the button shaft 144 and the end of the external coil -
spring 15].   The button shaft 144 is urged in  the direc- tion shown by
the arrow  A under the  influence of the return  coil-spring 152 and as a
result the edge 153 of 



20      the large diameter portion of the but ton shaft 144 is abulled at
all limes to the ridge 154 formed between  the small diameter hole 134 and
the middle diameter hole 136 of the metal pipe 132, preventing the button
shaft 144 from being drew out and allowing it to be positioned at 25
an initial location. To the other end portion of the external coil-spring
151 is fixed the connecting member 161.  The connecting    - 20 - member
161 is formed, at its center, with a through hole having a large diameter
162 at a portion close to one end and a small diameter 163 at another
portion.  The connecting member 161 is also provided with a circular
projection 164 around the external peripheral surface close to its one end
for preventing from being drew out.  The connecting member 161 has a tapped
portion 165 at the other end for connection to a tapped engaging portion of
a wrist watch (not shown).  The connecting member 161 is fixed to one end
of the external coil- spring 151, with the large diameter hole 162 of the
connecting member 161 abutted to the end of the external coil-spring 151.
Inside the external coil-spring 151 there is inserted an internal
coil-spring 171 movable in the directions shown by arrows A and B in Fig.
18.  one end of the internal coil-spring 171 is engaged with the engaging
hole 147 of the button shaft 144 through the return coil-spring 152.  The
other end of the internal coil-spring is engaged with an engaging hole 173,
which 



is formed in one end of a pushing pin 172.  The pushing pin 172 is formed
with a circular groove 174 at a pre- determined position on its external
peripheral surface. An O-ring 175 is received in the circular groove 174
for making waterproof between the small diameter hole 173 of the engaging
member 174 and the pushing pin 172. The external coil-spring 151 is covered
with a resin pipe 181, which is appropriately shrunk with heat. One end
portion of the resin pipe 181 is also shrunk with heat to cover the
external surface of end portion of the metal pipe 132 including the
circular projection 137.  The other end portion of the resin pipe 181 is
shrunk with heat too, to cover the external surface of one end portion of
the connecting member 161 including the circular projection.164.  As
described above, both the end portions of the resin pipe 181 properly bite
the    - 21 - circular projection 137 of the metal pipe 132 and the
projection 164 of the connecting member 161, so that both the ends of the
resin pipe 181 are firmly fixed onto the external surfaces of the metal
pipe 132 and the connecting member 161, respectively. The release switch
device constructed as described above functions as follows.  When the user
of the release switch device pushes the button portion 142 of the release
button 141, the button shaft 141 is moved in the direction shown by the
arrow B in Fig. 181 against the influence of the return coil-spring 152,
causing the internal coil-spring 171 to move in the same 



direction shown by the arrow B. Then, the pushing pin 172 extends out from
the tapped portion 165 of the connecting member 161, pushing a switch of a
wrist watch. When the button portion 142 of the release button 141 is
released, the button shaft 144 moves in the direction shown by the arrow A
under the influence of the return coil-spring 152, allowing the internal
coil-spring 171    -22- and  the pushing pin  172     to return   to their
initial posi- tions. In  the release switch device, the external surface of
one end of the metal pipe including the circular 5      projection  137,
the external coil-spring 151 and the external surface of the connecting
member 161 including the circular projection 164 are covered with the resin
pipe  181,  whih is shrunk with heat.  Further, a connect- ing portion of
the resin  pipe 181 and metal pipe 132 as 10      well as a connecting
portion  of the resin pipe 181 and the connecting member 161 a re made
waterproof.  There- fore, the user of the release switch device is alllowed
to use i t in  the rain or on the seaside without worrying about protecting
the external coil-spring  151 , the inter- 15      nal coil-s pr ing 171
and the return  coil-spring 152 from being stained  with water .  In
addition, since  the resin pipe 181 is shrunk with heat so as to bite the
projec- tions of the metal pipe 132 and the connecting member 161, no
special connecting device  is required, resulting 20      in a simple
construction. 



The release swi tch device employs the O-rings 148 and 175 on the button
shaft 144 of the release button 141 and  the pushing pin 172, improvining
further a waterproof function. 25            The above embodiments of  the
preeent invention have been deseribed , which are appl ied  to a wrist
watch wi th a stop watch function  to control i is start/stop operation.
-23- But these embodiments can be used with a casing of a wrist watch type
including a stop-watch function only. Further, the embodiments  are not
limited  to a switch for contnrolling the start/stop operation of a stop
watch but 5     can be used as a switch for  controlling various functions
in other apparatus.  Furthermore, if the push button switch 5 and  the
button shaft 5 are made of a conductive material and  the flexible shaft 22
is also made of a conductive material , and further the push but ton is
kept 10     at all times in contact with  the terminal T as shown in Fig.
1, an ON/OFF electric signal at an external operator is allowed to be
transferred directly to  an electronic circuit in  the watch casing 1.
Similarly, the apparatus according to the present invention can be used as
a 15     connecting terminal for communication between the elec- tronic
circuit  in the watch casing 1 and  other eletronic apparatus. 20 25   



*    C    L    M    S * - 24 - CLAIMS: 1.        An electronic apparatus of
a wrist watch type, comprising: a casing of generally wrist watch shape
having a through hole formed therein; a push button switch disposed in said
through hole, waterproof packing being provided between said push button
switch and said through hole of said casing; a metal pipe mounted in said
casing such that said push button is positioned within said pipe, said pipe
having a portion extending from said casing and having a flange portion
formed at the distal end thereof; and an externally operable member
detachably mounted on said pipe comprising a tubular-member having an
engaging portion adapted for engagement with said flange member and a shaft
member disposed within said tubular member and arranged to push said push
button switch. 2.        An electronic apparatus according to claim 1,
wherein said casing includes an electronic circuit responsive to switch
input from said push button switch. 3.        An electronic apparatus
according to claim 2, wherein said electronic circuit is a stop watch
circuit, which is controlled by the switch input of said push button switch
so as to start its time measuring operation. 



4.        An electronic apparatus according to claim 1, wherein said casing
is formed of a hard synthesis resin and said pipe is buried into said
casing except the portion extending therefrom.    *  C  L    M  S * -25- 5.
An electronic apparatus according to claim 1, wherein said pipe is a round
pipe and the flange portion of said pipe and a side wall of said casing
form a groove, to which the engaging portion of said externally operable
member is fixed. 6.        An electronic apparatus according to claim 1,
wherein said pipe is of an angular cross-sectional configuration and the
flange portion of said pipe is formed into a similar angular configuration
and the engaging portion of said externally operable member is also formed
into a similar angular configuration so as to receive the angular flange
portion of said pipe. 7.        An electronic apparatus according to claim
1, wherein said casing and the engaging member of said externally operable
switch are provided with positioning portions, respectively. 8.        An
electronic apparatus of a wrist watch type, comprising: a casing of
generally wrist watch shape having a through hole formed therein; a push
button switch disposed in said through hole, waterproof packing being
provided between said push button switch and said through hole of said 



casing; a metal pipe, comprising a round tube, mounted in said casing such
that said push button is positioned within said pipe said tube having a
portion extending from said casing and having a flange portion formed at
the distal end thereof; and an elongate externally operable member
comprising a fixing portion at a first end thereof adapted to be detachably
mounted on the flange portion    * C    L   M   S  * - 26 - of said pipe,
an operating portion at a second end thereof adapted to be depressed by a
user, and a shaft member extending from said first end to said second end
which acts on said push button switch when the operating portion is
depressed. 9.        An electronic apparatus according to claim 8, in which
the fixing portion of said externally operable member comprises: an
internal pipe member, having a diameter larger than that of the flange
portion, provided with an engaging member therein; and. an external pipe
member slidably and coaxially mounted on the outside of the internal pipe
member and having, on its internal surface, recess means arranged to
receive a part of the engaging member of the internal pipe member; wherein
the flange portion of said pipe may be inserted into the internal pipe
member when said part of 



the engaging member isreceived in said recess means and said external pipe
member may be slid with respect to said internal pipe member whereby to
cause said engaging member not to be received within said recess means so
as to engage with the flange portion of said pipe. 10.       An electronic
apparatus according to claim 9, wherein said engaging member is a ball. 11.
An electronic apparatus according to claim 9, further comprising; a
resilient member arranged to urge said external pipe such that the engaging
member is held to stay outside the recess means of said external pipe. 12.
An electronic apparatus according to claim 9, wherein the flange portion of
said pipe is formed with    4 - 27 - an engaging recess between a pair of
flanges and the engaging member projecting from said internal pipe engages
with the engaging recess of said metal pipe. 13.       An electronic
apparatus according to claim 8, wherein the shaft member of said externally
operable member is made of a flexible material. 14.       An electronic
apparatus according to claim 8, wherein said casing includes an electronic
circuit responsive to a switch input from said push button switch. 15.
An electronic apparatus according to claim 8, wherein said electronic
circuit is a stop watch circuit, which is controlled by the switch input of
said push 



button switch so as to start its time measuring operation. 16.       An
electronic apparatus according to claim 8, wherein said casing is formed of
a hard synthesis resin and said pipe is buried into said casing except the
portion extending therefrom. 17.       An electronic apparatus according to
claim 8, wherein the operating portion of said externally operable member
is formed with a trigger portion. 18.       An electronic apparatus
according to claim 17, wherein said trigger portion comprises a pair of
elastic pieces. 19.       An electronic apparatus according to claim 17,
wherein said trigger portion is formed into a U-shape and at least one leg
of the U-shaped trigger portion is detachably mounted on the operating
portion of said    *  C   L  M   S * - 28 - externally operable member. 20.
An electronic apparatus according to claim 8, wherein said externally
operable member is provided with waterproof packing between the operating
portion and the shaft member, and between the fixing portion and the shaft
member, respectively. 21.       An electronic apparatus according  to claim
8, wherein the shaft member of said externally operable member is covered
with a resin pipe, which is shrunk with heat. 22.       An electronic
apparatus according to claim 8, 



wherein the operating member and the fixing portion of said externally
operable member are provided with projections, respectively and the shaft
member is covered with the resin pipe, which is shrunk with heat and
extends between the projections of the operating member and the fixing
portion. 23.       An electronic apparatus of a wrist watch type,
substantially as hereinbefore described with reference to the accompanying
drawings.    


