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RELATING TO KEY-OPERATED DEVICES (71) We, KABUSHIKI KAISHA    However, the
said holes preferably extend SUWA SEIKOSHA, a Japanese Company  right
through the support member, there of 3-4, 4-chome, Ginza, Chuo ku, To yo,
being provided a resilient, member which is Japan, do hereby declare the
invention, for disposed adjacent to a surface of the support 5  which we
pray that a patent may be granted  member opposite to the first-mentioned
sur-  50 to us, and the method by which it is to be  face thereof, a
portion of the resilent performed, to be particularly described in  member
engaging each of the keys to urge and by the following statement-     the
latter in the said opposite direction. This invention concerns key-operated
Each key preferably has a flange which 10  devices and, although the
invention is not so  constitutes its abutment portion, the respec-  55
restricted, it is more particularly concerned  tive abutment portion of the
support with an electronic watch of the digital type,  member being
constituted by a shoulder por- e.g.. a chronograph, world time watch, or
tion thereof. alarm, watch, having a key-operated,   The flange may be
disposed either at one 15  multiple-function calculator portion, both  end
of the key or mid-way of the length of the  60 the time display and the
calculator display  key. being effected by means of liquid crystal   The
display plate preferably contacts the material or by light emitting diodes.
said one surface of the support member and The mounting of the keys of such
a cal- is secured thereto by adhesive. 20  culator portion has previously
involved the    The display plate may have a peripheral  65 use of a large
number of different parts, and  portion which is clamped between the sup-
this has been time-consuming and therefore  port member and a casing member
of said expensive.                             apparatus. According to the
present invention, there    Preferably the said apparatus is a watch, 25
is provided an apparatus comprising a device  and the said device is a
calculator portion of  70 perated by a p urality of keys, each key  the
watch, the support memberibeingiconsti- being operable. from the exterior
of said  tuted by the watch glass.  . device and being mounted in a hole in
a  The invention is illustrated, mereilbywayof cmon support mnember,.each
keiy havig  ex~ample, in the acopyigdains  n 30an abutme'nt portion which
is enrgageable  which:-                          7 5ccompanying dr withkan
abutment portion o.f 'the supplort   Figure 1 is a broken-away
cross-sectional member adjacent the respective hole to pre-  view of a
watch previously known to the vent removal of the key therefrom in a pre-
Applicants, the said watch bein& outside the determined direction, and a
display plate  scoye of the present invention, and 35  wi'hich carries
indicia indicating the purpose   -ilgures 2 and 3 are brokelnaway' rosse
80 of the, various -keys and which is disposed  sectional views of two
different . embodi. ;        a.. djacepnt to one surface of the support
mnents of, watches according to the pre'''it mnemfber, the display plate
partially cldn   invention. said holes to prevent removal of the keys
Terms such as "upper" an'd "lower" as 40  therefrom in the direction
opposite to the  used in'the description below  are to be  85 ,.   .. said
predetermined direction,           understood to refer to direction as seen
in tie - Preferably the support member is: trans- accompanying drawinas.
parent.~~~~~~~~~igr Thparen s                                In Figure 1
there is shown an electrbomc The s.  d  holes could b  constitued by blind
watch of the digital type which hats been pre- viously known to the
Applicants, and which  90    I   2
'1,524,010                e2 is provided with' a key-opermated, miltiple-:
divisions, subtractions and additions. The 'funtion claculator portion S by
means of, results of the calculations performed by the 'which calculations
such as multiplication,! calculator portion 1I are displayed on a dis- 



division addition and subtraction can be per-i play device (not shown) e.g.
a display device formed. The watch is provided with a display'i coiprisg
lquid crltal mateerial or light  70 portion (not shown) on which there is
dis-     diodes, the display device also hay- played both the time, the
results of said calcu-  ing a time display portion operated by the *
lation, and if diesiredd an. indication of the  watch proper and, if
desired, a calendar por- day and date, Such a display portion may tion for
showing the day and the date. 10  comprise liquid crystam material or light
Each of the .keys 12, which is operable  75 emitting diodes.
from the exterior of the eatch, is mounted in The calculator portion 5 of
the watch is  a hole 17 in a transparent watch glass 11 provided with a
plurality of keys or buttons 2  which constitutes a common support each of
which is operable from the exterior of  member for the various keys 12.
5the watch and each of which is mounted in a    Each of the keys 12is
provided at its upper  80 hole 7 in a. watch glass 1, the latter consitut-
end 12a with a flange 12b which is engage- ing a common support member for
the keys  able with a shoulder 1 1c of the watch glass 11 2.   '
, '       adjacent the respective hole 17 to prevent Each of the keys 2 is
provided with a flange removal of the key 12 therefrom in the 20  2c at-its
upper end. The flange 2c of each'key  downward direction.             85 is
engageable with a shoulder portion ic of   'A display plate 14, which
carries indicia  & the watch glass 1 adjacenitthe respective hole  (not
shown) indic ating the purpose of the 7 to prevent removal of the key 2
from the  various keys 12, is disposed in contact with  j hole 7 in the
downward direction.      an upper surface 11e of the watch glss 11 25
Each of 'the keys 2 is introduced' into its  and is secured thereto by a
layer (ncit shown)  90 -respective hole 7 from above. Once it is so  of
adhesive. The display plate 14 has a introduced, k recessed portion of a
respective  peripheral portion 14d which is clamped stop ring 3 is forced
over a reduced diameter  between a peripheral portion 1 lb of the portion
2a of the key 2so as to widen thestop  watihglass 11 and a flange or bezel
portion 30  ring. The stop ring 3, when it has been so  15a of a casing
member 15 of the watch..'  95 mouinted on its respective key 2, is disposed
The display plate 14 partially occludes the immediately below a bottom
surface la of holes 17 of the watch glass 11 butJis itself the watch glass
1.                     provided with a plurality of 'holes 14 which Each of
the keys 2 is provided at its lower  are aligned with the holes.17 to
permit opera- 35  end with ani end portion 21 which engages a  tion of the
keys 12..'            100 portion 6a of a resilient member 6.The resi-
The holes '17 'extend right through the lient member 6 urges the various
keys  watch glass 11 from the upper surface 1 le upwardly and thus urges
each of the stop  thereo   a lower surface 11/ thereof which nings 3 into
engagement with the surface t   is disposed oposite to the upper surface 40
As will be appreciated the engagement bet:  112. Mounte, mmediately below
the watch 105 ween'each stop ring 3 and the surface'la  glass 1
andincontactwiththe lower surface recents removal of-the respective ckey 2
1If is a resilient member 16 a portionl6a of from its hole 7 in the upward
direction. which extends into each of the holes 17 to Accordingly each of
the keys 2 is retained in  engage each of the'keys 12 and thus urge the 45
the watch glass 1.                      latter upwardly. Such upward urging
of. the 110 Indicia (not' shown), indicating the pur- keys 12 urges them
into contact with the pose of the various keys 2, is either provided  lower
surface of the display plate 14 which on the respective keys themselves or
on the  thus prevents the' keys 12 from  being surface to of the watch lass
'1.       removed from the holes 17, in the,, upward 50   -As will be
appreciatedt in the case of the  direction.                       115 ,,
construction shown in Figure 1, an indicidual   The assembly of the
construction shown in stop ring 3 is required for each of the keys 2
Figure 2 is substantially simpler than that of and since, in practice, the
calculator 5 may  Figure 1. Thus all that is necessaryin orderto have
twenty or more keys 2, this mean thay  assemble the construction shown 'in
Figure 2 55  not only wi a corresponding number of stop  is to introduce
the keys 12'intothdir respec- 120 rings 3 be required by also each of these
stop tive holes 17 in the watch glass 11, mount the rings 3 needs to
be-individuallyassembled on display plate 14 on the upper surfacel le of
its iespective key 2. Consequently the work  the watch glass 11 and secure
it thereto by of assembling the construction shown in Fig-  means - of
adhesive, mount the resilient 60  ure 1, and hence its cost; is
considerable,   member 16 on the, timepiece portion of the 125 In Figure 2
there is therfore'shown one  watch and' so that the portions 16a of the
embodiment of a watch according to the pre- resilient member 16 engage the
lower por-- sent invention, the watch having a key- tions of the keys 12,
and assemble the casing operated, multiple-function calculator por- member
15 so that the peripheral portion 65   don 10, e.g. for calculating
multiplications, 14b of the display plate 14 is clamped bet- 130   



*   C   L   M   S  * 524,010 eme    the  b l     on    of    thi   casing
ing   the   p              w hich   55 member 5 andhe flang prtion 1lib of
the is disposed adjacent to one surface of t$ (watch glass IL. Each key 12
will then be support member, the display plate partiall operable from the
exterior of the watch but ocldnaadhoeopeetremoal of 5 Will nevertheless be
retained securely within  the keys therefrom in the direction opposite /
its respective hole 17.                  to the said predetermined
direction.      60 In Figure 3 there is shown a watch which is 2. Apparatus
as claimed in claim 1 in which generally similar to that of Figure 2 and
the support member is transparent which for this reason will not be
described in  3. Apparatus as claimed in claim i or 2 in 10 detail, the
parts of Figure 3 which correspond which the said holes extend right
through the to those of Figure 2 having reference numer-  support member,
there being provided a resi- als which are larger by 10 than the corres-
lient member which is disposed adjacent to a 3onding numerals used in the
case of Figure  surface of the supporat member opposite to the
first-mentioned surface thereof a oor- 15     In the case of the Figure 3
construction, tion of the resilient member engaging each of however, each
key 22 has a flange 22b which  the keys to urge the latter in the said
opposite 70 is disposed midway of the length of the  direction. respective
key and which is engageable with  4. Apparatus as claimed in any preceding
a shoulder prtion 21c of the transparent claim in which each key has a
flange which 20 watch glass 21 to prevent removal of the key constitutes
its abutment portion, the respec- 22 from its respective hole 27 in the
upward, tive abutment poriton  of the support 75 as opposed to the
downward, direction. In  member being consituted by a shoulder por- the
Figure 3 construction, moreover, use is tion thereof made of a display
plate 24 which is disposed' 5. Apparatus as claimed in claim 4 in which 25
in contact with and is secured by means of the flange is disposed at one
end of the key. adhesive to the lower surface 21f of the. 6. Apparatus as
claimed 4 in which the  80 watch glass 21, the display plate 24 partially
flange is disposed midway of the length of the occluding the bottoms of the
holes 27 to pre- key. vent removal of the keys 22 therefrom in the  7.
Apparatus as claimed in any preceding 30 downward direction. the display
plate 24 is claim in which the display plate contacts the provided with
indicia, not shown, indicating  said one surface of the support member and
85 the purpose of the various keys, and these  is secured thereto by
adhesive. indicaia are visible through the transparent 8. Apparatus as
claimed in. any preceding watch glass 21.                          claim
in which the display plate has a 35     Accordingly both in the case of the
Figure peripheral portion which is clamped between 2 and in the case of the
Figure 3 construction, the support member and a casing member of  90 fewer
parts are employed than in the Figure 1 said apparatus. construciton,
assebly is easier, and an easily 9. Apparatus as claimed in any Preceding
visible indication is provided ofm  which the said apparatus is a watch, 40
of the various keys, he construatonso  ig- and the said device is a
calculator portion of ures 2 and 3, moreover, are suitable foruse i  the
watch, the support member being consi-  95 a      small watch.   -
tuted by the watch glass. WHAT  WE  CLAIM  IS:-                    10.
Apparatus substantially as hereinbe- 1. Apparatus comprising a device
operated  fore described with reference to and as 45   by a plurality of
keys, each being operable  shown in Figure 2 or in Figure 3 of the from
the exterior of said device, and being  accompanying drawings.
100 mounted in a hole in a common support               3.MILLER  & CO.,
member, each key having an abutment pork        Agents for the Applicants,
ton which is engageable with an abutment         Chartered Patent Agents,
50   portion of the support member adjacent the         LINCOLN  HOUSE
respective hole to prevent removal of the key     296-302 High Holborn,
105 therefrom in a predetermined direction, and        London, WC1V  7JH. a
display plate which carries indicia indicat- Printed for Her Majesty's
Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey,
1978. Published by The Patent Office, 25 Southampton Buildings, London,
WC2A IAY, from which copies may be obtained.    


