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ASSEMBLY COWPRI SI NG A HARD PLASTI C WATCH CASE AND AT LEASHS QN%VPUSH
BUTTON, AND METHOD FOR MANUFACTURI NG SUCH AN ASSEKBLY
The present invention concerns an assenmidly conprising a hard plastic watch
case and at |east one push button having a stemand a flexibleg ag4%9

a

projecting outside the case, the stemextending fromthe head t roug
| ateral opening of tf t he erX|bIe head belng attached to the stem

and the case and cl osPRG=SEFE-SHERLIEN 2 HhWANTCH CASE The

i nvention al so concer AHEmEQQTf ﬁ@gﬁﬁguawaw ngNﬁuﬁP nbly.

Push buttons of this type ge Ag have a_sha ;;%%h§§ﬁ§destines

t hem above all for controlli S B el ectroni c watch,
for exanple a chronograph or a nulti-function watch, but application

thereof to a watch having a nechani cal novenent may al so be envisaged.
Pat ent docunent GB-A-2 077 506 discloses a watch case havi ng push buttons

of this type, excep?hﬁhareﬁh@tsimyantmﬂh @@hc@@ﬁ§|§ﬁeé§s@@§ &%%i 'ﬁg
pass at all thgowgh-d égggg t ase.. The stem and t'he external® head
L ”;Qaeéh Q%eg @3" t%""t?‘bl QRei BUphr Puttem head

of the push buiton are nade of sin
has a wal | thi R2¥hBEgR ﬁ&eﬂea§ﬂ|ghﬁﬂpx1bl° head projecting outside the

case, the stem extending from the head through a lateral
opening of the case, the flexible head being attached to
the stem and the case and closing said opening in a sealed
manner.

The invention also concerns a method for
manufacturing such an assembly.

Push buttons of this type generally have a small
travel, which destines them above all for controlling an
electric contact in an electronic watch, for example a
chronograph or a multi- -function watch, but application
thereof to a watch having a mechanical movement may also
be envisaged.

Patent document GB-A-2 077 506 discloses a watch case
having push buttons of this type, except that the stem
does not completely pass or does not pass at all through
the opening of the case. The stem and the external head of
the push button are made of a single moulded hard plastic
part. The head has a wall thin enough to be slightly
flexible, to allow thus a small longitudinal travel of the
stem and to act as return spring. The free end of the stem
carries a conductive rubber plate which, when the push
button is pressed, abuts two fixed contacts to connect
them electrically. The periphery of the flexible head is
in the shape of a cylindrical skirt which, in a first
embodiment of the push button, is glued in a sealed manner
against the wall of the opening of the case. In another
embodiment, the moulded part is integral with the case,



flexible, to allow thus a small |ongitudinal travel of the stemand to act
as return spring. The free end of the stemcarries a conductive rubber

pl ate which, when the push button is pressed, abuts two fixed contacts to
connect themelectrically. The peripherg of the flexible head is in the
shape of a cylindrical skirt which, in a first enbodinent of the push

button, is gluegdsi g 8,.s€ alnst_ the vvaII of the openi f the
case. In anot hereenboﬁléng%?gg Ee nctr)tuﬁg HHTESS S S2SF ¢ Oturlu'@g
the skirt bei ngP#+&t|y connected to the case around t he openi ng.
push button head ofatplsh! yheBushdane e LALGE opaUGh Al apyer f‘i(r?rtg&e
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head to be flexible, This :fog le in the cas acit e
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wri stwatch (t ort.ion ed the m e , because the ght of this
wall is genera??g @gr§lq YEE DT edy Fatﬁgpé%ieﬂanBQFGnﬁﬁCQh%fhéP§
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very limited. Moreover, repeated flexion of the hard
plastic flexible head could eventually detach or split the
skirt thereby affecting the sealing and operation of the
push button.

The present invention aims to avoid the
aforementioned drawbacks, as a result of a push button
able to be made at low cost via moulding method and in
such a way that the push button may be situated on the
middle part of a wristwatch.

One aspect of the invention concerns an assembly of
the type indicated hereinbefore, characterised in that the
flexible head is made of an elastomeric material and is
fixed in a sealed manner on an external surface of the
case around the opening.

Due to the fact that it has very high capacity to be
deformed elastically and is fixed on an external surface
of the case and not in the opening, the elastomeric
material of the flexible head allows a relatively narrow
pusher to be made in the direction of the thickness of the
watch, thus on the exterior of the middle part as in
conventional chronograph watches with metal push buttons
Moreover, the elastomer head may advantageously be heat
over moulded (also called duplicate moulding) ontec the
case, as will be described hereinafter, which assures
solid and durable connection between the elastomeric
material and the plastic material of the case. The
elastomer head also has the advantage'gf absorbing



such a way that the push button nmay be situated on the mddle part of a
wri st wat ch. One aspect of the invention concerns an assenbly of the
type indicated herei nbefore, characterised in that the flexible head is
made :of an el astonmeric material and is Bixed in a seal ed nmanner on an
external surface of the case around the opening. Due to the fact that

It has very hi : ' t def or elastically and is fixed on an
ext er nal surfa%leacg'f _tﬁ%é%lassgmgcﬁ(ds nSt! inﬁg?hep‘bﬂéni Lqhe &hpsieerisd so
material of théVPRLExPH| 6ahebnl addmags &or ehat inelde naf row pasher, to be nade
in the direction of phhe gthicka 0 e ch,. thus on.the exterior of the
mddl e part as.in conventional ﬁ%ﬁo%ggrgaﬁ\ga\t?va{ﬂc?ﬁgsp atsﬁlﬁet%leteﬁ&saﬁ B4 ons.
Mor eover, the éPaSPditercHédd Haythriveanagebast ic beabhentiabves mhel dedd,al so

cal | ed dupli cawkisbulling)s 0Dt 0tbheeLa, 1 1Ll R ribed hereinafter,
whi ch assures solid aﬁ(}g dur abl e connecti on ,e\tAéw&eertyptsh%%e 'as{%?r%rgg ti%r i al
and the plasti CoREteri®] OFSThB¥ade TAfe elBstomindieacciged Washt e

advant age of abseebibhy being commaticderthalke8B06KkScoRE e Rysh utdon,
t hereby al so aﬁgkgi’gg,cggshgg gs_mag?eﬁ{to th rl nS|hde of the watch. “The
stem may be nade of a’ hard pfastic muters ardhdhe Fa5e Ledicacosnectesane
pl astic materi BReBste heolkele by whiecklaktomsr ihedd be noul ded at the sane
time as the In another embodiment, the stem may be made of
elastomeric material and be made in a single piece with
the flexible head.
Another aspect of the invention concerns a method for
manufacturing an assembly comprising a hard plastic watch
case and at least one push button having a stem and a
flexible head projecting outside the case, the stem
extending from the head through a lateral opening of the
case, the flexible head being attached to the stem and the
case and closing in a sealed manner said opening, the
method being characterised in that the flexible head is
moulded by injecting an elastomeric material which
connects itself in a sealed manner to an external surface
of the case around the opening, and in that the method
comprises the following steps:
(I} injecting the plastic material into a mould to
form at least the case,
(II) modifying part of the mould in the region of
the push button head, and
(IIT) injecting the elastomeric material in said
part of the mould to form at least the flexible head so
that said head is heat bonded to said external surface
of the case.
An injection moulding method using two materials
(also called two-shot moulding) is thus used, which is
particularly efficient and economical because it only uses
a single mould for making the watch case and its push

putton or buttons. Moreover, this method assures



case. The stemmay be nmade in a single piece with the case, by being
connected thereto on one side by a flexible portion, or may be separate
fromthe case being connected thereto solely by the el astoner head.

I n amot her enbodi nent, the stem nmay be #ade of elastoneric material and be
made in a single piece with the flexible head. Anot her aspect of the

i nvention concegy o] manuf act yuri ng an assenbly conprising a hard
pl astic watch cg{ge%%a{d?ig gggg‘ttlgﬁlénﬁusﬂgblﬁatcﬁh RE§hnd Ut SR ms&sm awith

fl exible head PESPEEEi g bbestaee tatrmms thlaemsvem@xtendl ng fromthe head
through a lateral oganiang Q4 it-hg 4¢2 X .head ,bei ng attached to
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the stemand the %2% closing in
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i njecting an ekast oneei endvt el daki %ﬂr@ﬁ?”gEé ($pelf in a sealed manner

to an external surf ge of &Ee case arqund %enlng, and in that the
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assures drawings, in which:

- Figure 1 is a partial front view of a plastic
watch case, partially cut away in the area of a push
button, in a first embodiment of the invention;

- Figure 2 is a cross-section along line II-II of
figure 1;

- Figure 3 is a similar view to figure 1, for a
second embodiment of the invention, and

- Figure 4 is a partial cross-section illustrating
another embodiment of the invention.

Figures 1 and 2 show schematically a wristwatch case
2 made of a hard thermoplastic material such as ABS or
similar. Case 2 comprises a back cover 3 and a middle part
4 on which, in the present case, are provided two lateral
push buttons 5. One or more other push buttons may be
provided on the opposite side of the case. Case 2 defines
a circular central cavity 6 in which, in a conventional
manner, a clockwork movement, display means and possibly
other elements, in particular electronic modules will be
placed. A control stem (not shown) may be provided through
middle part 4, in particular between the two push buttons
5 shown. These push buttons are preferably identical or
symmetrical to each other and act along respective axez 7
directed towards the centre & of the case.



4 | npeccabl e positioning of each push button stemwith respect to the

case and thus the novenent. In a particular way of inplenenting the
nmet hod, the push button stemis nade of the sanme plastic material as the
case-and i s noul ded during step (1). 5 In another way of inplenenting

the nethod, the push button stemis made of the sanme elastoneric materi al
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the invention;and a fleEmgueeandism p‘zf@;ﬁéx?c@ﬁfg} I&Itﬁéwgzaléé‘ez | lrddlg Cifo
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Figures 1 and ghshawss ag h case,2 f, a hard
t her nopl asti ¢ ter?% egﬁgaEkE@Lhélo “ng&%g 3 Eé?g 3- cg%ﬁ§|3§sl§ gace
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lateral push bth&oTPEE M640r M€ QhHeLRWHh RYLIQRS ™BY RRar it is
connected both to a first end 14 of stem 10 and to a
portion of external surface 15 of case 2 which surrounds
opening 11. The portion of surface 15 is preferably hollow
to arrange a sufficient thickness of the elastomeric
material on the periphery of head 12. Elastomer head 12
and the connection between the two materials on the
portion of surface 15 assure the sealing of the case in
the area of opening 11. End 14 of stem 10 may have
projecting parts embedded in the elastomeric material in
order to reinforce the connection thereof with head 12,

In the example of figure 1, stem 10 is connected to
case 2 by a flexible portion 16 in the shape of a strip
extending into opening 11 -and acting as the push button
return spring, in co-operation with the elastic return
movement of flexible head 12. In order to facilitate the
flexion of head 12, a thin lateral gap 17 is provided
around external end 14 of stem 10, except on the side of
flexible portion 16, against which the head may abut.

On the side of internal cavity 6, the sacond end of
stem 10 has a frontal support surface 18 which may have
any appropriate shape for co~operating with the element of
the movement which it has to push, for example an electric
contact element or a moving metal part. If necessary, a
flexible metal leaf (not shown} fixed to case 2 may be
interposed between frontal surface 12 and the movement in
order to protect the plastic material of stem 10. Unde

the effect of a manual pressure applied to external



provi ded on the opposite side of the case. Case 2 defines a circular
central- cavity 6 in which, in a conventional manner, a cl ockwork novenent,
di spl ay neans and possi bly other elenents, in particular electronic nodul es
will-be placed. A control stem (not shoén) may be provided through m ddle
part 4, in particular between the two push buttons 5 shown. These push

buttons are prgfieraklyy identdcal ric € ot her angd._act al ong
respective axes_ 7 directed téﬁgrggk?ﬁéggg%¥ﬁég€ gﬁi?ﬁgy%%s gada 92 and
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I's connected i o] n to .the adjacent external surface of case
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two materials on.thg. . . .
injection moulding method, i.e. a single mould is used

into which two different materials are successively
injected. In a first step, the mould is provided with a
part which occupies the place of flexible head 12 and the
hard plastic forming case 12 with stem 10 and flexible
portion 16 is injected therein. Said part of the mould is
then replaced in order to mould flexible head 12 and the
elastomeric material, which heat bonds to stem 10 and to
surface 15 of case 2, is injected into this region. After
opening the mould, a finished case having the desired
number of push buttons along its middle part is obtained,
this number being for example of between one and four.
Since the manufacturing method is inexpensive, cases
having different numbers of push buttons may easily be
manufactured, or a case having for example £four push
buttons with a movement requiring only three push buttons
may be used if this is justified by economical or
aesthetic reasons.

Figure 3 shows an alternative to the construction of
figures 1 and 2, the difference being that stem 10 is
separate from case 2, to which it is only connected by
elastomer flexible head 12. In this case, opening 11 of
the case simply has a cylindrical shape, surrounds
completely stem 10 and is extended via annular-shaped gap
17. If stem 10 is made of the same hard plastic material
as case 2, this construction may be manufactured via the
same method as in the preceding example. Conversely, if



portion of surface 15 assure the sealing of the case in the area of
opening 11. End 14 of stem 10 may have projecting parts enbedded in the

el astoneric material in order to reinforce the connection thereof wth
head 12. In the exanple of figure Z, stem 10 is connected to case 2 by
a flexible portion 16 in the shape of a strip extending into opening 11 and
acting as the gsh tton return spring, .in co-operation with the elastic
return noveneﬁ? TP 7 eRPYI 8L ABate 19ade no8r gefifforant| masesiafe Midticon of

head 12, a thiby|atefabrdaptidni sopr by ded QWi Bxi&r b gggelﬂogﬁgﬁtem
10, except on | f I ble portion 16, agai nst which the head may
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exanpl e an el ectric contagﬁeéﬁgkgﬁgﬁ%gpé g§g§§%%%&§%“b%£§iquqepp ebSssary, a
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mat eri al of stqgu;o. Under the effect of a manual pressure applied £5
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flexible hgaq‘mithuamﬁﬁaenimBe portion 16 cause a travel C of stem 10 to an
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4, stem 10 of push button 5 is made of the same
elastomeric material as flexible head 12, to which it is
connected by its first end 14, the push button being thus
made of a single part. In order to have sufficient
rigidity, stem 10 may have any appropriate traversal
section, in particular a section in the shape of a cross,
in the present case. In this case also, one may use the
injection moulding method using two materials described
hereinbefore, by succéésively injecting into a same mould
the hard plastic material of case 2, then the elastomeric
material of push button 5.

The examples given hereinbefore demonstrate that the
invention allows a watch case provided with push buttons
to be manufactured in an extremely simple and economical
manner, avoiding numerous problems connected to
manufacturing, mounting and sealing of conventional
mechanical push buttons. The invention applies both to
mechanical chronographs and to electronic watches whose
push buttons only actuate, for example, electric contacts.



position via the elasticity of the material. Its frontal surface 18 may

t hus advant ageously be situated close to a peripheral inte r e 20
of cavity 6, which facilitates assenbly of the novenent. Qﬂmmmlhmwljml
construction described herei nbefore hasgthe advantage of* belt e 05
manuf actured by a two-shot injection noulding nethod, i.e. a single nould
is used into which two different materials are successively injécted. In a
first step, theld¥Ed is provided with a part which occupies the place of
flexible head 12 and the hard plastic formng case 12 with stem 10 and
flexible portion 16 js injected therein. Said part of the nmould is then
repl aced in order tolnnntﬁg@“hlé’xFBF‘Erhébﬁglfz BaEd ter e} s W Canst didal |
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by economi cal gin@esthetic reasons. Figure 3 shows an alternative to

t he construction of figures 1 and 2, the difference being that stem 10 is
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construction neyermengraiiuflact ured via the same nmethod as in the preceding
exanpl e. Conversely,,

IMassembly according to claim 1, characterised in
that the stem (10) is made of a hard plastic material and
comprises a first end (14) onto which the flexible head is
moulded.

3. Assembly acco;ding to claim 2, characterised in
that the stem (10) is made of the same plastic material as
the case (2).

4. Assembly according to claim 3, characterised in
that the stem (10) is made in a single piece with the case
(2}, to which it is connected on one side by a flexible
portion (16).

5. Assembly according to claim 4, characterised in
that said flexible portion {16) is situated in said
opening (11).

6. Assembly according to one of claims 1 to 3,
characterised in that the stem (10) is separate from the
case (2}, to which it is connected by the flexible head
(12} .

7. Asgembly according to claim 1, characterised in
that the stem (10) is made of elastomeric material and is
made in a single piece with the flexible head (12), which
is connected to a first end (14) of the stem.

8. Assembly according to «claims 2 or 7,
characterised in that a second end of the stem comprises a



stem 10 may al so be nade of a different material, either—by plclaUllb&{lon
or by injection into the sane noul d. The return novenent [ Fﬂ“on
is assured solely by the elasticity of the el astoner of }m“llug&

the two enbodinments illustrated by figuges 1 to 3, one may aF 14

of plastic stem 10 apparent on external surface 13 of the el astoner head
be prom nent or fl.ush mnth

to forma sort tit O I.S. byt her

surface 13. fggnl%%lnotghlgpg(fl%t e%ﬁ% | Ve, sﬁgwn WHehatSEf RS A5 Qurdd 4,
stem 10 of pushbgrrad ?4%#%mdé5bfOﬁhéhaﬂmaséaatodemgtr&ﬁeanabdxive
fl exi bl e head élethﬂthhmé é&ﬁ%@%%hedﬁggdgééd %\éfg%ﬁgf C\% ne_push

button bei ng thus made of a single part
rigidity, stenPiBSiHyShaRECary e ﬁ&Qﬁﬁhkﬂeh%%%v@$s@hesécreon;onnoﬁamﬂunular

a section in theeshape of a cross in the present case. In this case also,

one may use the |nje§t|on d|n od u5|ng two materials described
her ei nbefore, by succeﬁﬁ%ﬁﬂ &ﬁ?ﬁrﬁ% @l aie8 nogharersenasedpliast i c

material of cathaR, seheh fmmhssaaeace neter i B¢ ef tRHSBADW LML Seo 4
tatoh cabe pr o0 SR e Eh BOCPIBHE { BRELH5e be2hhntf abRbRoHSPACHN (kt Admet y
si npl e and ecoﬁ%%?d%?sh%ﬁﬁbpf &hei disly Iwintesrous probl enms connected to
nanufacturlng, nDUﬂi@ﬁ@&ﬁﬁ@dﬁ%@E'ﬂQnQEaEQ@XfﬁE'éﬁmﬂssembly comprising a
hard plastic watch case (2) and at least one push button
(5) having a stem (10) and a flexible head (12} projecting
outside the case, the stem extending from the head through
a lateral opening (11) of the casé, the flexible head
being attached to the stem and the case and closing in a
sealed manner said opening, the method being characterised
'in that the flexible head is moulded by injecting an
elastomeric material which is connected in a sealed manner
to an external surface of the case around the opening, and
in that the method comprises the following steps:
(T) injecting the plastic material into a mould to
form at least the case,
(ID) modifying part of the mould in the region of
the push button head, and
(III) injecting the elastomeric material in said
part of the mould to form at least the flexible head so
that it is heat bonded to said external surface of the
case.
11. Method according to claim 10, characterised in
that the push button stem is made of the same plastic
material as the case and is moulded during step (I).
12. Method according to claim 10, characterised in
that the push button stem is made of the same elastomeric

material as the flexible head and is moulded during step
(ITT).



mechani cal push buttons. The i nventi on applies both to nmechani cal
chronographs and to el ectroni c watches whose push buttons only actuate, for
exanpl e, electric contacts. CLAI M5 1. Assenbly conprising
a hard plastic watch case (2) and at |east one push button (5) having a
stemand a flexible head projecting outgide the case, the stem (10)
extending fromthe head through a |ateral opening (11) of the case, the

fl exi ble head (12) being attached to the stentand t he case and cl osing said

opening in a seal ed manner, characteri sed that he fll€xi b4 e |Feqp
(12) is made of an elpstoneric material and is f a sealjed e

onto an external surfpce (15) of the case aroun nlngag 2.
Assenbly according tofclaiml, characfert3ed in that the ste s/made
of a hard plastic material and conpripges g first end (14 32
flexi bl e head is noul ded. 3. Aspenblly according té

characterised in that the stem (10) ip nade of the sane oA/ al as
the case (2)L— A ASSEHly—=cce ‘ : :
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that the stem (10) is nade in a single piece with the case (2), to which it

I's connected on one side by a flexible portion (16). 5. Assenbly
accord®Png to claim4, characterised in that said flexible portion (16) is
situated in said opening (11). 6. Assenbly according to one of clains
1 to 3, characterised in that the stem ((Q10) is separate fromthe case (2),
to which it is connected by the flexible head (12). 7. Assenbly
according to claiml1, characterised in trmuFﬁ S en1é10) ' AR

el astonmeric material and is made in a singlie gfe Wi 4 h—tt W vebd
(12), which is connected to a first end (14) Of the g ——f=ag senbl y
accordi ng to clai 2 or 7, characterised in_that 35
the stem conprises a front g—s#pport surfac 18)

into an internal cavity (6) of the qase pt least in an acti¥e s /pn of
t he push button, produced by applyinfg exiernal pressure o

head in the _directiop of the stem 9. Assdih aim8
char act eri segt= A—-that pce (18) i a
peri pher al ;g=g=gg==- cavity (6) of

t he pus h bu 'E/cfiéA:** T o e .




10. Method for manufacturing an assenbly conprising a hard plastic watch
case (2) and at |east one push button (5) having a stem (10) and a flexible
head (12) projecting outside the case, the stemextending fromthe head
through a lateral opening (11) of the case, the flexible head being
attached to the stemand the case and closing in a seal ed manner said

openi ng, the nethod being characterised in that the flexible head is

noul ded by injecting an elastomeric material which is connected in a seal ed
manner to an external surface of the caser@round the opening, and in that

t he met hod conprises the follow ng steps: (1) injecting the plastic
material into a nould to format |east the case, (1) nodifying
part of the ng%lq ip t he regi on of t he push button head, and (rre)

i njecting the‘Eéagéﬁgeric material in said part of the mould to form at
| east the flexible head so that it is heat bonded to said external
£ ; )

surface of the casés aceRrOi ROasBrE |l agharacteri sed

in that the push buttf SeMeh§y B plastic materral as the
case and is noul ded during s -$= 200 HELHRBI FQRt 0 cl ai m 10,

characterised in that the p

' 5 200 glmtize sane el astoneric
material as the flexible head and is noulded during step (I11).

The assembly according to the invention comprises a
hard plastic watch case (2), having on its middle part one
Or more sealed push buttons (5) made in an inexpensive
manner. Each push button (5) comprises a hard plastic stem
(10}, for example the Same material as the case, and an
elastomer flexible head (12) which is over moulded onto an
eéxternal surface (15) of the case. The case and the push
buttons may be manufactured by injecting two materials in

& 1 . ) * 13
& slngie mould. The invention applies to electronic
watches and to mechanical watches.

Fig. 3



