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"A HTI CLE | NCLUDI NG A DI SPLAY PANEL AND A SOUND GENERATOR | N A CASI NG'.

The esent invention relates to an article including a display panel and a
sound generator in a casing. In prior-art display articles such as a 96254 N
wistwatch with an alarmfunction (e.g., with a buzzer), a di aphragm?, DABY
mounted inside a casing in contact relationship therewith so that vibration

of the di aphragm causes sound to give forth, which sound is transmtted

outward through one or nore openings provided through a 10 back cover.

However, problens have been encountered W th™such a type of wistwatch, in

that since the di aphragm sound generator is covered with the casing and the
back cover sound generated is attenuated or | essened before being emtted

ek cover oot o AP HEUMERG RiEnoely PRGNS o8 1
di aphragm to be ' ' rdance

with the present invention, there is. provided an article having a display
panel and sound 20 generator in an electricglly conductive casing, the

sound generator conprisi norife (pPESERE CTAvEALEbhNGelRted R taPt féLe
menber having its peripheral portion carried on the casing and being on the
front side of tlhficludihg a display panel and a sound generator in a
casing.
In prior-art display articles such as a
5 wristwatch with an alarm function (e.g., with a buzzer),
a diaphragm is mounted inside a casing in contact
relationship therewith so that vibration of the diaphragm
causes sound to give forth, which sound is transmitted
outward through one or more épenings provided through a
10 back cover. However, problems haﬁe been encountéred.with
such a type of wristwatch, in that since the diaphragm
sound generator is covered with the casing and the back
cover sound generated is attenuated or lessened before
being emitted from the wristwatch, the provision of one
15 or more openings through the back cover deteriorates the
waterproofness, and the necessity for the diaphragm to
be pr&tected results in a thicker wristwatch.
In accordance with the present invention, there
is provided an article having a display paqel and ;ound
20 generator in an electrically conductive casing, the
| sound generator comprising a transparent covering and
vibrating plate member having its peripheral portion

carried oﬂ the casing and being on the front side 6§ the



di splay panel, a transparent piezoelectric plate and a pair of transparent
el ectrodes sandw ching the piezo- electric plate, the piezoelectric plate L
argd el 8ctrodes being secured to and int egr_al with the covering and 5

vi brating pl at %F dhata needyasp£Aént Op ézpeDegELdchbplabe and a
pi ezoel ectric gla e I'sTefrectively tr-ansmt?%d to the plate nenber to

vibrate the pl £ MRIPErits@ireiat £l otrddesnsandawtthihgcthedpébeotrical |y
conductive menter bei ng provided between the peripheral portion of the 10

pl ate nenber anshddter i@ plute | hehel phézcebadteiecplatel anpdcekdgtrpdesmenber
bei ng arranged both to provide a seal between the plate menber and the
casing and to [beingsecusdédctoiand imbegralowitht thencewerdagi Agdand one
of the transparent el ectrodes. 15 I n the acconpanyi ng draw _ngs:
Fig. 1 is asscheilmtatinggstatecnember sPcthat meghapicalt Igreg RFoduced e
such as a wistwatch: Fig. 2 is a cross-sectional view,  on an enl ar%e%
scale, of a porby dthefpiercelectricspbakei asFpffectiygly transmithed 2q
5, 7 and 8 are schematic cross- sectional views ﬁf di f f erent ,enbodi r;r:%l%ts of ;,
di splay articl ethe Bkate Jaemker; £ YhBraresthe PhoLR: MEAPSE §° FPE RS an
view of any one of the display . articles.in Figs. 3,to 5 _an
Fig. 9is a per%‘ﬂ‘é’é‘éi ﬁn@igﬂ/ %}aﬁtbﬁr?Pgneﬁchr&fPéﬁ'K/aFeﬁgﬁg\Fﬁgﬁ énreg’llfne(ﬁ ng
and out put contacts. Befot cribing.the hN i;an. Jfd 1
expl anation wil }I’eh‘égdP’F%‘éi“gﬁgte%e_h@?P E{’Snﬁg%(?%ﬁ%\%\na%g%gg%f‘ %glr Qfaflr tt'%lte
structure, lfoor Bfé%g rmg{,{gg{.sgﬁadgﬂg SLSE.RS, the elastic and electrically
: conductive member being arranged both to. provide a seal
between the plate member and the c_:asing and to provide an
electrical conne:tion between the casing and one of the
' transparent electrodes.

15 ' In the accompanying d_z"awings:

Fig. 1 is a schematic cross-sectional vi_ew of a
prior-art display article such as a wristwatch:

Fig. 2 is a cross-sectional view, on an enlarged
scale, of a portion of the article shown in Fig. 1:

20 Figs. 3 to 5, 7 and 8 are schematic cross-
sectional viéws. of different embodiments of displa_y
article in accordance with the present invention:

Fig. 6 is a plan view of any one of the display
. articles in Figs. 3 to 5; and"

25 .. Fig. 9 is a perspective view of a portion of a
wristwatch having grounding and output contacts.

Before deséribing the present invention, first,

explahétion will be directed to Figs. 1 and 2 showing a

prior art structure, for better understanding of the
present invention.
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t invention. - 3 - Figs. 1 and 2 show a display article such as a
tch-heretofore proposed and in which a display panel 1, a driving.
source 2, a driver or nodule 3, are placed in a watch casing 4 aad,a.
arent 5 cover 5 is provided on the front side of the casing:4 so that
direct vibration of the cover 5 causes sound, that is, the cover itsel'f

acts as a sound generator. For the vibration of the cover 5 the arrangenenti} :
is in the follow ng manner. As shown in Fig. 2, the cover 5 10 is coated at ~ -
its inner peripheral surface with an.ejectrode 6. A transparent adhesive 7

I's provided to apply to the cover 5 and to the electrode 6 a transparent

pi ezoel ectric ceram C pilgd.e L Qr@V2 NEhdWw & t&idHeLaySartPELE LAASRAE ent

el ectrodes 8 and 9. The electrodes 15 8 and 6 are electrically connected to
each ot her @t haug@twaticls evetofore prspodddi andnisnovhich & 8isplhe

transparent electrode 6 provided on the cover 5 while a contact lg s in
contact wit paned tlr,arsplrisring |eergylesd®urre t2e & odeiver der oholiite

pi ezoel ectric ceramic plate 20 10 as viewed in the drawing. Wth such an
arrangement 3a aslet gdades Hgpla swatch casing 4 ramdpartnangpazentectric ¢
ceramic plate 10 via the contacts 11 and 12 so that the plate 10 vibrates

to causeSt heove¥xeS 35 mxapided on the Lyonk csidet of vtheacasingeteby

emtting sound. The cover .~ .
so ‘that direct vibration of the cover 5 causes sound,

that is, the cover itself acts as a sound generator.
For the vibration of the cover 5 the arrangement is in
the following manner. As shown in Fig. 2, the cover 5
10 is coated at its inner peripheral surface with an
electrode 6. A transparent adhesive 7 is provided to
apply to the éover 5 and to the electrocde 6 a transparent
piezoelectric ceramic plate 10 having on its both
surfaces transparent electrodes 8 and 9. The electrodes
15 8 and 6 are electrically connected to each other (though
not shown). A contact 1l is in contact with the
transparent electrode 6 provided on the cover 5, while
a contact 12 is in contact with the transparent electrode
9 on the lower side of the piezcelectric ceramic plate
20 10 as viewed in the drawing. With such an arrangement
a voltage is applied across the transparent piezoelectric
ceramic plate 10 via the contacts 11 and 12 so that the
plate 10 vibrates to cause the cover 5 integral with the
pl;te 10 to vibrate, thereby emittinglsound. The cover
25 5 is cbupled to the casing 4 through a packing member
13 which provides watex-proof and cushioning effect

therebetween.



25 5 is coupled to the casing 4 through a packi ng nenber 13 which provides

wat er - proof and cushi oning effect therebetween. -4- Wth such an déi}
ariangeﬁent, however, the vibration will be reduced or weakened because the™".
cover is fixed directly to the casing 4 gt_its peri pheral portion which

ernE a node of the vibration. 5 _ ~Turning now to Fig. 3 and Fig.
6there is shown an embogi FEniugh Gn"ak3bABLARNET ACERVARNCG AN WilARion
present invention in whic I'g. 371 s a cross- sectional viewof the

wristwatch and i 9y Be! felufbdlof! f¥aklRb0hecdlige ithe! WavEE H3° fAxed
transparent cover 10 14 nade of, for exanple, a transparent gl ass I ch

covers the frongjtace1pftd €ha&Pta¥iRgns! akndtisS perdphle®adl portidin Mhilch
generate sound. The transparent covef 14 has on the | ower Surface of its

peri pheral portferme arnc8el bEethei vibkayéenld printed. The blind: layer 15
15 is optionally provided, but it is useful for providing a geonetrically
arranged shape of the di sphapiagenowotbhfFidi.spl andpdig., 6. ¢hexgydxl
appearance of the wistwatch when viewed fromthe front side, because the ;
blind | ayer 15 shewensanhempedipestyofdgewyi stwa tichadop aceerdangse with
electric plate 17 which is adhered via a transparent adhesive 16 to the
| ayer under thethepspaeehtinyertion imhwhichn&iday&r i85 an@FrafSprovi ded on
the transparent - | ) ) .
sectional view of the wristwatch and Fig. 6 is a plan
' view thereof. The wristwatch has a -transparent cover
10 14 made of, for example, a transparent glass which covers
the front face of a display panel and is capable of
vibrating to generate sound. The transparent cover 1k
has on the lower surface of its peripheral portion a
frame-like blind layer 15 printed. The blind layer 15
15 is optionally provided, but it is useful for providing
a geometrically arranged shape of the display area to
the display panel, i.e. a good appearance of the wristwatch
when viewed from the front side, because the blind layer |
15 covers the periphefy edge of the transparent piezo-
20 electric plate 17 which is adhered via a transparent
adhesive 16 to the layer under the ﬁransparent goVer 14,

The blind layer 15 may be provided on the transparent

(]

cover 14 side with other display symbols, if desired.
Further, uhder ﬁhe lower surface of tﬁé blind layer 15 is

25 formed a frame-like conductive layer 18 such as an evaporated
aluminum film; Furthermoré, the piezoelectrié plate

17 has on both



cover 14 side with other display synbols, if desired. Further, under the
¥er surface of the blind layer 15 is 25 forned a frane- Ilke cohductlve
yer 18 such as an evaporated alum numfilm Furthernore, the

oelectric plate 17 has on both. -5- surfaces transparent electrodes'
19 and 20 which are made, for exanple, of 1n203-SnQ2. The transparent

el ectrode 19 on the upper surface of the plate 17 is adhered and LT
electrically connected to the conductive 5 |ayer 18. The transparent cover '
14 is coupled via an elastic packing sgchk as an el astonmer rubber) 21,
whichis electrically conductive, to an electrically conductive casing 22

in a fittingsuefatesnshansparentr eleckriodesadld amd 20 whielt axgl ar in
cross-section as viewed in 10 a plane wi dthwi se of the cover 14. As a

result, the madespfieornexaopde.19fi Ingly elThst iteairispaaterit s peri phera
portlon t hereof which functions as a node of vibration, the vibration can
take place epleetrodeylotanr &by upPgrveursace ofsihe @late L hidh | evel of
sound. 15 The _conductive |ayer 18 is in electrical contact with the casing

21 so that tﬂ€h€¥%€t?Béee§9°F§1SP@&VrP@&PPFt@@hﬁﬁbﬁéf\HQH¢RQF§YQ5|ng 22¢
Si th Ki | ect | t t | th

ol ot r 0des 1oLeRSEnE8pi o7Be ERePeBanRRE, cobers L 3¢ Somata iz an
electrically jo 1he S28kifg2fstibA L0Cah? %3 astendt! fllber) 21, which

is electrically conductive, to an electrically conductive

*

casing 22 in a fitting relationship. The frame-like '
packing 21 is rectangular'in cross-section as viewed in
10 a plane widthwise of the,cover_lh._ As a result, the
. transparent cover 14 is supported elastically at its
peripheral portion thereof which functions as a node of
vibration, the vibration_cén take place éffectively.
thereby to give forth a sufficiently high level of sound.
15 The conductive layer 18 is in electrical contact with
the casing 21 so that the electrode 19 is electrically
connected witﬁ the casing 22. Since the packing 21 is
of an electrically cpnductive méterial, the electrode
19 on the piezoelectric plate 17 is also connected
20 electrically to the casing 22 via the layer 18 and the
packing 21. It is apparent that electrical connection
between the electfode 19 and the packing 21 may be
achieved by any other suitable conductive member instead
of the conductive layer 18.
25 . Meanwhile, an output contact 23 of the piezo-

electric plate 17 is made to contact with the transparent



packing 21. It is apparent that electrical connection between the electro .
19 and the packing 21 nay be achi eved by any other suitable conductive :

mamber 8 nst ead of the conductive layer 18. 25 Meanwhi | e, an
out put contact 23 of the piezo- electric plate 17 is nade to contact™ with
the transparent -6- electrode 20 right below the blind |ayer 15. For

t's reason, the output contact 23 can not be seen fromthe front side of
the wristwatch, because the contact is gosated out of the indication area
(visual area) (shown 5 by [err]) of the transparent cover 14, as will be
seen from Fi gs.elfectitbde 20 grighti bglownthet blindt haypre15¢l Pokr thigl ate 17
becones unnecessary as long as the casing 22 is kept at the grounded | evel,
~since the transpsason, cthetoutiput Ocofitadt RBecanl sotrbe peencfrom the
electrically 10 connected through the conductive |ayer 18 and the casing
22. Since the tfronpaside ebvthe Iwristwatchicherausappbet egntass disbrati on
produced by the piezoelectric plate 17 wll not be weakened. hi s_nmeans

t hat sound 15 a¥°%\a¢%@e¢u§lﬁf|€h€n+n¢5935h°al arpRplvhsualc ax JehoWR ed. |

Further, in this dinpent, as long as one of e el ec d s of th
pi ezoel ectri% ﬂl’ﬁétgt)?ﬁ%lE‘&?r?ﬁ%???gfﬁﬂﬁeﬁ’gﬂrt iﬂt' h88c¥. é'llﬁ‘ En(?eﬁ?e%é‘gﬂ ng

Figs. 3 and 6. A grounding contact for the piezoelectric
plate 17 becomes unnecessary as long as the casing 22
is kept at the grounded level, since the transparent
electrode 19 of the piezoelectric plate 17 is electrically
10 connected through the conductive layer 18 and the
casing 22. |
Since the transnarent cover 14 is'elastically
supported, the vibration.produced by the‘piezoelectric
_ nlate 17 will not be weakened. This means that sound
15 at a level sufficient for an alarm burpose can be
generated. _ | | |
Further, in this embodiment; as long as one
of the electrodes of the piezoelectric plate is
electrically connected to the casing and the casing
20 is kept at the ground potential, it will be unnecessary
to provide a grounding contact'for the piezoelectric plate.
Fig. 4 shows another embodiment of the present
invention, in which a frame-like packing 21' is interposed
between a casing 22 and a transparent cover 14 capable
25 of vibrating to generate sound, and is L-shaped as
viewed in a plane widthwise of the cover 1l4. As in the

above first embodiment, a frame-like blind layer 15 may



kept at the ground potential, it will be unnecessary to provide a
gfpoundi ng contact for the piezoelectric plate. Fig. 4 shows anot her

efbadi nent of the present invention, in which a frame-1like packing 21' #&s,
i NLef posed. between a casing 22 and a transparent cover 14 capable'25 of
vibrating to generate sound, and is L-shaped as viewed in a plane w dthw se
of the cover 14. As in the above first enbodinent, a frame-like blind layer[ ;
15 may - 7 - not be necessarily proyided in this enbodi nent. The '
electrically conductive layer 18 is carTied on the casing 22 through the

#;GZ“Z‘-P‘ES; "SR e e tRreY Piyiaed e S %@ﬁ%ﬁaﬁgfﬁ‘f‘éf ' l. %\;,@L?rg‘.ka's,'
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vibrating t : I}.I.B‘]% a{%igﬁ%ﬁét rget rsgection

pi eces 21la %rﬁ?oa%)? %( ect I|1ca yﬂc%)n c?_i%%c%%?gr?gl a‘gg?gﬁgé in an
L-shaped fopags of ibbidetritalty bohdubeve nabereayer e SRReR! Ner
structure in Fig. 5 my be the sane as that in Fig. 4. Further, as an
al t er nat isve st i iity Fig.l Hdybé nthé0samé 48 BhaBYyikerggnshituted by
an electrically conductive adhesive having elasticity (not shown), for

el astical ly securing tiigyl rarnsipswend tartliet dembodiment of the

.’\

present.invention. A frame-like.packing'is interposed
between a casing 22 and a transparent cover 14 capable
of viﬁrating to Qenerate sound, and includes two

10 rectangular section pieces 2la and Zlb.of'electrically
conducting mater;a;'arranged ih an L-shaped form as
viewed in a plane widthwise of the cover 1l4. The other
structure in Fig. 5 may be the same as that in Fig. 4.

Further, as an alternative, the packing as

15 shown in Figs. 3 to 5 may be constituted by an electrically
conductive adhesive having elasticity (not shown), for
elasticaliy secﬁrihg the'trahSparent cover 14 at its
peripheral portion to the cesing 22.

| With the embodiments of Figs. 3 to 6 described

20 above, fhere have been provided a dieplay device structure
which ean avoid the attenuation.of the generated sound
and the deterioration'of.the water-proof capability. In
addition, no necessity of providing the grounding contact-
for the piezoelectric plate will allow the less number

25 6f centacts thereof.



peripheral portian to the casing 22. Wth the enbodi ments of Figs. 3 to<§g£> '
descri bed 20 above, there have been provided a display device structure

whi ckh 8an avoid the attenuation of the generated sound and the
deterioration of the water-proof capability. In addition, no necessity of
provi ding the grounding contact for the piezoelectric plate will allow the
l'ess nunber 25 of contacts thereof. - 8 - In the enbodi nent shown in
Fig. 7, a contact structure is further englayed which facilitates and
ensures the electrical connection between a piezoelectric plate that

provides a vibration forcgntgha emBbasment! shot@ydh Fich SouRd et or
and a nodule that drives the piezoelectric plate. The wistwatch in Fig. 7

has an el ectri cgtiMictapduibi farthech emplioyed ¥hichhdacddiitata® amd oses a
~display panel 35 incorporated with a liquid crystal 10 display unit, a

nmodul e 36 for dehsupgsatHecedectiicad coangictilony hetwsers® pieeoalegtricic
cell 37 nmounted on the nodule 36. The nodule 36 includes |lead termnals 38, -
an LSl circuit pbateetbakt pgovidesnanyidratidionh fexas hes itnanspageitead |
termnals 38 and a crystal 15 oscillator 41 nmounted qn a_resin-nol ded bl ock -
40. The casi®g eoves eévar sguBA geBedasorapnthfemadwe what ARives fhent

cover 14 capable of vibratin 0 generate
P piezoelectricgp&at%..

The wristwatch in Fig. 7 has an electrically
conductive watch casing 22. The casing 22 encloses a
display panel 35 incorporated with a liquid grystal
10 display unit, a modﬁle 36 for driving and controlling
the display panel 35, and an electric cell 37 mounted on
the module 36. The module 36 includes'lead terminals
38, an LSI circuit device unit 39 resin-ﬁolded with
portions of the two lead terminals 38 aﬁd a érystal |
15 oscillator 41 mounted on a resin-molded block 40. The
casing 22 is covered on ﬁhe display panel side with a
transparent cover lk capable of vibrating to generate
sound and made of, for e#ample, glass, and on the module
éidé with a removable.bgck cover 43. The transparent
20. cover 14, as in the similar way to that in Fig. 3,.is
fitted at its peripheral_portion to the conductivé
casing 22 by means of an elastié packing 21 which is
electrically conductive. Although the frame-like packing
21 is rectangﬁlar shaped as viewed in a plane widthwise
25 of the cover 14 in Fig. 7, it will be easily appreciated

that the packing 21 may be replaced with the packing 21'



#gouhd and nade of, for exanple, glass, and on the nodule side with a

r vabl e back cover 43. The transparent 20 cover 14, as in the simlar way
oAhat in Fig. 3, is fitted at its peripheral portion to the conductive , .
casing 22 by neans of an elastic packing 21 which is electrically-

conducti.ve. Although the franme-like packing 21 is rectangul ar shaped as

viewed in a plane w dthw se 25 of t+@#=cover 14 in Fig. 7, it will be easily: "z
appreci ated that the packing 21 may be replaced with the packing 21 - 97
- shown i sRiwp in @ighdt prkihe padeing pieces 21a ahdwdlbnskowyn 5n The

transparent cover 14 is coated on its inner face with a transparent

conduct i v&igay & 4Fherdnansparent cowexi bh &8 cpatedyen iysi dnngplied a

transparent 5 pigezoelectric ﬁlate 47 whi ch haf on bﬁ%h surfaces transparent

el ect rode$388 Wit BA eNfe FORERGEI¥RtLIAYRE Fdele BB EBR the nodul e
id f th ' | ' late 47 d,. f t l.ead, t I hal s, 38
Cendl ng 1 CORERT BET AT o the 1Hudhouh T tunl fedcatEanaPRERTk b a
' tact <10 .nenb 8 | [ d Cclri : ti bber.  Th
cont act SrEEbeech i SIS T Bt BaFChe B3tnsGPRAFEH KRohtpaERor,
?pgager ! %ﬂ%&t@rﬁ%allﬁaaﬁ%é he ﬁé@%@&rﬁ% EPQQHééh!ﬁF' gXSEt%édgn't he
parent cover 14 there is disposed I n conpressed relationsnrp 15

another cqpy ag %gﬂ%ﬁ/éégsgébg'é’ffiﬁe%ﬂe%&fé{:kf%' $160adygti ve rubber.
and one of the lead terminals 38 leading from the LSI
unit 39, is disposed in compressed relationship a contact

10 member 48 of an elastic andleléétricélly cénductivé rubber.
The contact member 48 serves as an output contact. 1In a
simila: way, between another lead terminal 38 and the
trénsparent conductive léyér.hh on the transparent
cover 14 there is disposed in compressed relationship.

15 another contact memﬁer 4o of an.elastic and eleétrically
®nductive rubber. The contact member 49 serves as a
grounding electrode. Here in this embodiment in order
for the output and grounding conductive members hs_and Lo
not.to be seen from the front side of the wristwatch, they

20 must be 1ocatéd out of the indication area (Qisual area)

(shown in Fig. 7 by £ ) of the transparent cover 1i.

To this end, a frame-like blind layer 15 as shown and

LN

described with reference to Figs. 3 to 5 may be provided
at the lower peripheral surface of the transparent cover
25 14, 2As a result, only the indication area of the

liquid crystal display panel 35,



grounding electrade. Here in this enbodiment in order for the output an

groundi ng conductive nmembers 48 and 49 not to be seen fromthe front side '
ofy twe®™wri stwatch, they 20 nust be |ocated out of the indication area '
(visual area) (shown in Fig. 7 by [err] ) of the transparent cover 14. To

this end, a frane-like blind |layer 15 as shown and described with reference
tQ Figs. 3 to 5 may be provided at the | ower peripheral surface of ‘the

transparent cover 25 14. As a result y the indication area of the
liquid grystal'display panel i.e., of the transparent cover
14 can be seen Y \%¥¥f é?% eq 9f Hol, The
pi ezoel ectric 6¥h¥ 'i#? r%ﬂéé?é réﬁ@”& ?%gellscéﬁgbgggaﬁetmggﬁ t he

~out put and groh{}}dé&léh CORSH R/ OEFORPCE B3 Cop €RE WPikbwaeeh. sthee the

transparent conductive layer 44 is in an electrical contact with the

adhesi ve side tgadsdel&itr £ gsld06 el A5vibrabes pvRénchcobliagp! dscapplield s
vi bration of the plate 47 causes the transparent cover 14 to vibrate,

t her eby gener athetgvedrir thé weput Gind Ogttendihgr cbaddetiie pabbersvdB 43 is ;
fitted to the caS|ng~22 in air-tight relationship with the casing 22 by
means of ‘a fackimy &Y. thefevfnceincectheé ttanspagentesonduvotizet leyert he
electric cell. Wth the wistwatch of the type described 15 above, the
assenbl i ng can % Imrin can cetectrical aontaatrwith the adhesive side
transparent electrode 45 of the piezoelectric plate 47,
this vibration of the plate 47 causes the transparent
cover 14 to vibrate,.thereby generating alarm sound. On
10 the other hand, the back.cdver k3 is fitted to the casing
22 in air-tight relationship with the casing 22 by'meaﬁs
of a packing 50. Reference numeral 51 designates a
contact for the electric cell. _
Wwith the wristwatch of the type described
15 above, the assembling can be carried out inlsuch a manner
that openings are formed at the peripheral portion of
the display panel 35.and_the conductive rubbers 48 and
49 are inserted-into the aschiated openings between the
lead terminals 38 and the associated electrode 46 and
20 the conductive layer 44, thereby providing a tightly
compressed contact structure beneath the transparent
cover 1l4. 1In this connection, the diameter of each
‘conductive rubber 48 or 49 may be determihed so as to
be slightly larger than that of eéch Qpening in the
25 display panel 35 to avoid the slipping of_the qnce-inserted

conductive rubbers out of the associated openings,

allowing easy assembling.



d the conductive rubbers 48 and 49 are inserted into the associ ated

eni ngs between the lead termnals 38 and the associ ated el ectrode 46 an
20 the conductive |ayer 44, thereby providing a tightly conpressed contact
structure beneath the transparent cover 14. In this connection, the ' :
di aneter of each conductive rubber 48 or 49 may be determ ned so as to be .7
slightly larger than that of each opening in the 25 display panel 35 to
avoid the slipping of the once- i nser tddd tonducti ve rubbers out of the
associ at ed openi ngs, allow ng easy assenbllng Referring to Fig. 8,
electrical Iy conducti Refesmidg &o Fig: 5 Alkecthricakly Renrdeetivepl ace of

i%ﬂ&i?ii??v@iie@ sﬁ%%ﬁgf@?@i £adn Smietrd i eides r”b€nga~'32n§'3? "
LS 39

e LF‘ESQL ont eanRbit FoRteRT Aeibats of ﬁ%%ﬁt%%#ﬂeﬂf S %%%t W‘é‘tha

Cerminal - of “PRESFSLn, Eig- 3‘3589‘3’%% P A R g ST T

pi ezoel egtr Eﬁb 7 +£,0 d%%ﬂ&ﬁ% he other

structurg i?ﬁ@ glegcfih aI I y con}ﬂq e portion % be ?’flegsarre as

Td Qatc rl Begl gltezd themihang deharPadd sl (Hexpiéé‘%ﬂf-&/eﬁ &g sgown and
scri Wi )

transparent conductive layer 44 for electrical connection

(%g?at openings are fornmed at the peripheral portion of the display panel 35
p

therebctween while the spring 38' is interposed in pressure
engagement between another terminal of the LSI unit 39
10 and a transparent electrode 46 of the piezoelectric
plate 47 for electrical connection therebetween. The
other structure with an electrically conductive portion
21 may be the same as that in Fig. 7. Therefcre. the
packings and/or blind layers as shown and described with
15 reference to Figs. 3 to 5 may be used in the structure
of Fig. 8. | |
In the watch shown in Fig.9 the various packings,
pieces and frame-like blind layer are not illustrated
although they will be presentcas desciibed with reference
20 to Figs. 3 to 5. 1In this watch a grounding contact and
~an output contact are constitutéd by leaf springs 66
and 67 which are mounted on a ceramic plate 62 by means
of mounting screws 65 for holders 64, the holders securing
a liquid cryscal panel 63 on the ceramic plate 62. 1In
25 thié case, it is necessary to electrically insulate at
| least the output contact 67 from the holder 64 and the

ceramic plate 62.



15 reference to.-Figs. 3 to 5 may be used in the structure of Fig. 8. In(%i%ib
n

the watch shown in Fig .9 the various packings, pieces and frane-like bl

| ey @ ¥re not i1l ustrated al though they will be present as described with
reference 20'to Figs. 3to 5. In this watch a grounding contact and an

out put contact are constituted by |eaf springs 66 and 67 which are nounted
on-a ceramc plate 62 by neans of nmounting screws 65 for holders 64, the
hol ders securing a liquid crystal panel 63 ¢B the ceranmic plate 62. In 25
this case, it is necessary to electrically insulate at |east the out put
contact 67 fromthe hol detn§4aBBdelfEnt EbABHC ebalemBRLs of the di

above- nenti oned enbodi nents of the display device structure with reference
to Figs. 7 to %déviCeagtituctune wilvhntagegenver tbheigshodi ons hakkawn in
Figs. 3 to 6 in that necessary electric connection 5 is ensured between the
pi ezoel ectri c phaditional eddvantagesr emepathet embodimegtyl ahowandn he
nmodul e and further assenbling is facilitated. In addition, the present

i nventi on may b%igepl3euonﬁt1nntbatoneceasahybeﬂeeksactconnngmxmnn cles 10 ,

having a dliglay such as _a cal cul ator or a radio receiver.
is ensured between the piezoelectric plate mounted on

the transparent covering glass and the module and further
essembling is facilitated.

In addition, the present invention may be
applied not only to a watch but aiso to other articles

10 having a display such as a calculator or a radio receiver.



- CLAIM5S 1. An article having a display panel and sound generator in an
rically conductive casing, the sound generator conprising a
parent covering and vibrating plate nenber having its peripheral & g
|on 5 Hum Ln””ﬂllﬂzlmSI ng and being on the front side. of t’he display
panel , |l ectric plate and a pair of transparent
eIectrodes sandmﬁchlng the piezo- ele&dric plate, the pi ezoel ectric plate
and el ectrodes being secured to and_integral with the covering and 10
vi brating plate nmenber so that nechgbﬂéﬂg force produced by the

pi ezoelectric plate is effectively transmtted to the plate nenber to
vibrate the plate nenber to generate sound, and an elastlc and electrically

conductive menber pei n provid Eetwe n H phe o?tion f the 15
plate menber and the ﬁtl?ﬁﬁ FY&PFCc2a &sgﬁgg ggﬁl NERTYEE ve menber
bei ng arr an@;&@&é&%p&%ﬂ aggglgewnsac&ggmg%apge"Q%r and the

casing and 10 provide an eIec ONnnec casi ng and one

of the ! ranshRehefleatorde 295111?' y a transpflicft! eek,er%gorec{]g to claim.

1, wherein st1c¢ . and e trica con tive menber angul ar ' as

viewed in %ﬂfé‘@iﬂ&%i‘&‘ké%&b&?%ﬂb%& aeabsrer heR 12 tligrAccor ding to

claim1, wherein the 'elastic and electrically conductive nenber is L-shaped
25 as vigweshi idd RbRNehdi dabih§canl beeng! ahetﬁe_ntebnt side of the

_/‘\
et

display panel, a transparent piezoelectric plate and a
pair of trénsparent electrodes sandwiching the piezo-
electric plate, the piezoelectric plate and electrodes
being secured to and integral with the covering and

10 wvibrating plate member so that mechanical foice produced
by the piezoelectric plate is effectively transﬁitted to
the plate'member to vibrate the plate member to generate
sound, and an elastic and electrically conductive'membec
being provided between the peripheral portion of the

15 plate member and the casing, the elastic and electrically
conductive member being arranged both to provide a seal
between the plate member and the casiﬁg and to provide an
electrical connection between the casing and one of the
transparent electrodes.

20 .2. An article according to claim 1, wherein the
elastic and electrically conductive member is rectangular
as viewed in a plane widthwise of the plate member.

3. An article according to claim 1, wherein the
elastic and electrically,conductive member is L-shaped

25 as viewed in a plane widthwise of the plate member.



- 14 - 4. Anh a
electrically c
eleew¥cally c

pl ane 5 wi dt hwi se of the plate member. 5. Af articl

precedi ng cl ai
surface of the
according to c
blind layer an
with the frane
portion of the
| ayer being in

rti.cle according to claim1, wherein the elastic and

onducti ve nmenber includes two rectan tion elastic ahd-
onductive pieces arranged in an L-shagig formas viewed in a

m wherein a frane-like blind | ayer iS: i
peri pheral portion of the plate menber. 6. An"arficlie
laim5, wherein a 10 doubleylayer including the frane-1ike
d an electrically conductive frane-1like |ayer is provided,
-1i ke blindtd BArerattcicie iacomrding votdlaim Derwhésesh
pl ate nmenber and the electrically conductive frame-1ike
the edlaaitid @nid cdechrically ecamduct irce chembexr indludes

electrically conductive nmenber or both the elastic and electrically

conducti ve nenfe Xef

cl ai' m wher ei n
of - an el astic
according tg a
termnals arra
25 the displ ay
menber s havi ng

10

15

20

25

: Iﬂmﬂmnlflmyl nner

mpctionelastic and colertyicaliyycpnduetiivg

the elastic and, el ectrically conductive nenber 20 is forned

PAecase Arhanged, ibfuditshanehcsoxe mtvieved Bn arphakeci e |

ARG, Sk R Pa e PR T ¢ cel | for driving at | east
panel and J he PLEASElAC UG R ALY E0%aR) SEBSLalg SONLAC
wherein a frame-like blind layer is provided on the inner
surface of the peripheral portion of the plate member.

6. An article according to claim 5, wherein a
double layer including the frame-like blind layer and
an electrically conductive frame-like layer is provided,
with the frame-like blind_layer being in contact with

the peripheral portion of the plate member and the

electrically conductive frame-like layer being in

electrical contact with either the elastic and electrically

conductive member or both the elastic and electrically
conductive member and the casing.

7. An article according to any preceding claim
wherein the.elastic and electrically éonductive member
is formed of an elastic and electrically conductive
adhesive.material.

8. An article accofding to any preceding claim,
furthér comprising a module having terminals arranged
to be powered by an electric -cell for driving at least
the display panel and the piézoelectric plate and at

least two contact members having elasticity and being



- - electrically conductive, the contact nenbers being in pressure
genent bet ween respective ones of the termnals of the nodul e and being
trically connected with the transparent electrodes of the pi ezoel ecteg

late f ﬂ"mﬂunmﬂmnmﬂectlon between the nodule and the piezoel ectri C
pl ate. cu“ ing to claim8, wherein each of the contact’

menber s |ndludes an"el%®ctrically conductive rubber menmber. 10 10.

Anarticle according to claim38, wherein each of the contact menbers

includes a spring. 11. An article &8cerding to any preceding cl aim wher ei n

the el astic and el ectrically conductive nenber is conprlsed by -a .packi ng

menber. 15 electrica}lyasondurtiventhedicogtact sembenmbeingidm sound
generator in a casing, said article being constructed and. arranged to

operat e subsPﬁﬁ?FBFPyeﬁgaESWSPﬁbPFGV@e&e§&W’Wﬁ e Qfeife 't o and as
shown by Figures,3 to 9_0 the dr a text of th

speci fi cati oheFEing §n°FebP8d88 aﬁﬁ%kﬁgﬁﬁ&%mféﬁﬁ} (ﬁﬂﬂ%?ﬁﬁ?'inal

t ypescri pt ntain_a fe i ch .are |ff cult to read.
The originajwt§% '5F2883P5 Wéﬁggégg%% 3%3%1 ted on the.
prem ses 9f ﬁf&tgakggteiééiggcal connection between the module

and the plezoelectrlc plate.

g

‘9. An article accord;ng to cla;m 8, wherein
each of the contact members includes an electrically
conductlve ruhber member. |

- 10 10. an artlcle accord;ng to claim 8 wherein |
each of the contact members includes-a,sprlng.

11. An article according to any preceding
claim,’ wherein the elastic and electrically conductive
member is comprised by a packing membexr .

15 12. An article including a display panel and
a sound generator in a casing, said: article being
constructed and arranged to operate éubSténtially as

‘hereinbefore described with reference to and as shown

by Figures 3 to 9 of the accompanying drawings.

The text of the specification has been reproduced by photocopying the applicants original
typescript, It may contain a few amendments which are difficult to read. . The original
typescript containing these amendments may be inspected on the premises of the Patent Office



