1 ELECTRI C CONTACTOR HAVI NG SENSI TI VE CONTRCOL The present invention rel ates
to an electrical contactor with touch control, which is intended, nore '
particularly but not exclusively, for coqﬁrolling the el ectromagnetic 5

val ve of a tap. The probl em whi ch has been posed consists in producing a
contactor, the manufacture of which can be rationalised and which, when in
use, is well protected against acts of vandalism 10 The principle of

operation of a cont agtametfc IdHeratrdd GORSI SENG TARREY IcdgTRorl ght pressure

to a surface, which pressure 1s transmtted to a piezoelectric pellet which
delivers a signal, the latter then bhei rocessed _via.an ect rani

circuit so ib%top%ﬁﬁ%ﬂﬁﬁ éngﬁgaéPgrﬁ?%%%g%gnggofﬂ15eé?8523984héxgbﬁ%%ﬁgﬁts
required fowiphodusiaiy thetebéct rdgniach ciccuintarded i xadreo naet faceanfy a
card which, ;s made of, andinsylati pg. mterial) and, agaknsd) dhe gthetedace of
whi ch the pngoelect%?% peﬁ]et}?s ap%liéﬁ? 20 wﬁﬁ1e the 1 ncorpora f%n of
the pel | &t VAltVRe©é&l &ctedni c card poses no problem the sane does not apply
as regards the production of the |link between the face of the card
conpri si ng The peidiEterandhihe pect eetdveppacti tioeidys t he pricgtcany, ahis

link is produced by means ofnd2e+doublg- sjded, adhesiyve.adhg Lardd Sing

appl i ed under pressure against the protective partition and the pressure is
mai nt ai ned FHLCH,ceffaln Iengt of 18i meeth dHddreF&E t RE2POREI ngSEd Htone
effective. Aparti1fickemthe fact that it is awkward because of the presence
of the electronic 30 conponents, this procedure requires a certain |ength

of tine andriRi s, s5t0Ppage igr tBE-PLLPEERES SO smepuhagtusing it hengantiactor is

not acceptable fromthe viewpoint of an industrial manufacturing operation.
consists in applying a light pressure to a surface, which
pressure is transmitted to a pilezoelectric pellet which
delivers a signal, the latter then being processed via an
electreonic circuit so as to obtain a predetermined control

15 signal.

The components required for producing the electronic
circuit are fixed to the face of a card which is made of an
insulating material and against the other face of which the

piezcelectric pellet is applied.

20 While the incorporation of the pellet in the electronic
card poses no problem, the same does not apply as regards
the production of the link between the face of the card

comprising the pellet and the protective partition.

In the priocr art, this link is produced by means c¢f a
25 double-sided adhesive. The card is appliled under pressure
against the protective partition and the pressure 1is
maintained for a certain length of time in order for the
bonding to become effective. Apart from the fact that it
is awkward because of the presence of the electronic
30 components, this procedure requires a certain length of
time and this stoppage in the process for manufacturing the
contactor 1is not acceptable from the viewpoint of an

industrial manufacturing cperation.



2 The contactor belonging to the invention is notable in that it conprises
a metal casing, of which the bottom which is thinned-down, constitutes the
partition behind which is arranged the eiectronic card, which is kept
applied against 5 the partition by a tubular menber, of which one end,
which is elastically defornable, is applied against the periphery of the
said card, the said casing and the said card conprising neans which,
toget her, BisgEaboutt Chehighie iy ofo the® shi eehehbier -7 n” pod f?ohr} 502 The
Qeseripti o That T o1 o Why ch o gl ven W L h el orbnce o i he: gppends

, ol | ows, ich.i Y, wth reference.to th ended
drawi ngs, sl EMyFhYIHEY of:oﬁﬁtilﬁd‘i%(‘?gti ggeex%%trje?l?rh e|hc1hm%tlr %\?ﬁﬁg}s: e
Fleg'tj're 1 : saﬁf?qhgﬁcifytmf Iefhfclmﬁsﬁtg daom abioveh 15-kEpbgueep2ied aggieatin
section alo eline 11-11_in Figqure 1;. Fi i S, the.vigw ofnt
casi ng f?orﬁqgeel%%\ftlﬂ%rﬁrkéyﬁi guglﬁgg\%i én\j/ei/mgfeft’ﬁgﬁteu@u}l% o%k%}ﬁéév’ n{éﬁ%gﬁ from
above; 20- ¥ gelres5idal by vielpimalsket i bh aPphyed hadpinat vihei RCELRLREY4;

Figure 6 is,a vijew of, ;i gureqd fram behow chiguse dhds ar expliodedaytew in
perspective, show ng the three el ements that rrgke up tbhe conktlac%oE' . 25-
Figure 8 i scomwiew st FRBNEoMEG or 199% et on FaNgn@Pout the holding

of the said member in position.

10 The present invention will be more clearly understocd by
means of the description that follows, which is given with
reference to the appended drawings, solely by way of an

indicative example, in which drawings:
- Figure 1 is the view of the casing from above;
15 - Figure 2 is a view in section along the line TI-ITI in
Figure 1;
- PFigure 3 is the view of the casing from below;

- Figure 4 1is the view of the tubular locking member
from above;
20 - Figure 5 is a view in section along the line V-V in
Figure 4;
- Figure 6 is a view of Figure 4 from below;
~ Figure 7 is an exploded view in perspective, showing
the three elements that make up the contactor;
25 - Figure 8 is a view of the contactor in section f{alocng
the broken line VIII-VIII in Figure 4);
- Figure 9 illustrates one way of utilising the
contactor; and

- Figure 10 is a view similar to that of figure 2,

30 showing a variant of embodiment.

Referring to the drawings and according to one mode of
embodiment (and especially to Figure 7), 1t can be seen

that the contactor comprises three parts 1, 2 and 3.

The part 1 is formed by a metal casing comprising a lateral



the broken Iine VIT1I-VIII in Figure 4); Figure 9 illustrates one way of
utilising the contactor; and Figure 10 is a view simlar to that
of figure 2, 30showing a variant of enbodiment. Referring to the draw ngs
and according to one node of enbodi ment (and especially to Figure 7), it
can be seen that the contactor conprises three parts 1, 2 and 3. 3 jacket
4 and a bottom5 which is sufficiently thin to be_defornmed under the effect
of a |ight Tesiall pressure. PAEEST dPng i onks nBBELoF 1 8Rbodi AEAC, thePTasi ng

assunmes a Cideih@td ShaRe: thelhe Rard o i:5 1comst inawted byeashoard, referred
to below as a "card", which is made of an insulating material and conprises

el ectroni ¢ LONPONEN! S¢ £ NGt T GRIRSENE edhnon hes: f ace2a Anthq piozesl eatric
pell et (not represented) on its face 2b which is normally applied agai nst

the internatifate1GwiPahe bottom 5, according to a known process. |t
shoul d be noted that the electric cables for supplying the el ectronic
circuit andliorpeni séi on obnshetasatr Iy i g havies ot HeerC r eptededfed,

but are appsopiialely copppgcted toddecel eshr oniguxdd ol t rheleengiingaha the
15 face 2a. The part 3, which constitutes the tubul ar nenber for hoLﬁ%ng
the card 2 $9MPOSTT of+CE$EORES (FRRMAPREDf (&9 r EGPEFSTThg and i stiide of

m eLasti caféa?flﬁ%mbé eppbastisconierpal1e20(The eadrésefitetip phngts,
ich is nogm in contact with.the_card 2, _Is. p S a
Sl aht {1 arFERF P UGt 6 BY FBEL L br BR 50 ar T ARG Chndne 5 b 1287
conpr essi veo priekstis@ssomort t hecsaidicaridy 2 known process.
It should be noted that the electric cables for supplying
the electronic circuit and for emission of the control
signal have not been represented, but are appropriately

connected to the electronic c¢ircuit Dbelonging to the

15 face Z2a.

The part 3, which constitutes the tubular member for
holding the card 2 in position, assumes the shape of a
circular ring and is made of an elastically deformable

plastic material.

20 The end 6 of the ring 3, which is normally in contact with
the card 2, 1s shaped so as to allow slight flattening
under tThe effect of an axial thrust, and to exert a

compressive pre-stress on the said card.

The external diameter of the ring 3 1s smaller than the
25 internal diameter of the part 1 of the casing. However,
the ring 3 has at least one lug 7 which extends beyond the
diameter of the said ring:; the lug 7 extending
substantially obliquely in relation to the axis of the ring
in such a way that the distance that separates a point on
30 the periphery of the said lug and the said axls Increases
from that end of the ring which is in contact with the card

to the other end.

In this way, when the ring 3 is fitted into the casing 1,

the lug 7 flexes elastically until the moment at which it



The external diameter of the ring 3 is snmaller than the 25 internal

di aneter of the part 1 of the casing. However, the ring 3 has at |east one
|l ug 7 which extends beyond the dianmeter of the said ring; the lug 7
extendi ng substantially obliquely in relation to the axis of the ring in
such a way that the distance that separates a point on 30 the periphery of
the said lug and the said axis increases fromthat end of the rin m@ich is
in contact WtabtheteardSe olthe dt heptehdProdifedaplettbs BaLe ﬁn?g 5§l ot 8

PLOV: ded insisé,h@ @@éi?gl. ﬁflﬁg@hﬁﬁi ﬁof@ﬁ%‘@@,ltﬂet@ha pasbti ene the eadtZa of
e lug rests against the e 8ao sl ot _and resists_axial .

di spl acement9dt " the Fing ﬁﬁag c%ﬁseéﬁ%nﬁﬁVﬁ é@ﬁ 5741 spf Seenent 8¢ Fhe
card 2 Yh}o@i$§lé¢¢mémﬂj ard heldei n posgt i omdwmi t houtseamerpllay, agaiast the
internal.face_ of_the ttem i pasent, firo . Ok awi-Rgs, ~the; ring 3
has two %ai%%s%ia %E%QQr%§n§§HEQ?ﬁ%ét??cg?ﬁy iﬁjﬁg%%§Fg%£t%ha Jyanet%gl 10
plane (IinepasiXyonn Fighrete)anandlehie casiimgtl ther éféed neonprd $es Ofour
cor respondi pg. shot s According to one feature of the invention, the card 2
assunes the shape of a regular octagon.It makes it possible to

i ndustriali . he tyre of . the, cjrgids and, espeghal Lyot 941
facilitate %%eﬁguﬁgﬁﬁgégﬁtEg mtﬁe%bg} Sh%ﬁéﬁnéﬁ%eue‘?n?t?%?l%,ﬁr%3&§§d on
a singl e boaf dleeAprisiongeal ph ket EyCDILY déht iFeadPEioncdit s diametral

1¢ plane {line at XY in Figure 6), and the casing 1 therefore

comprises four corresponding slots.

According to one feature of the invention, the card 2
assumes the shape of a regular octagon. It makes it
possible to industrialise the manufacture of the circuits
15 and especially to facilitate the cutting-out of the
cards 2, which are initially produced on a single Dboard

comprising a plurality of identical circuits.

In order to ensure satisfactory contact between the end of
the ring 3 and the periphery of the octagonal board,
20 notches 9 are made on the end 6 of the said ring,
delimiting portions 3a which each rest against the
corresponding part of the board 2 (for example 3'a

against 2'a - see Figure 7).

The ring 3 is completed by a bar 10 comprising two slots 11
25 with a T-shaped section, which are used to guide the
electric cables, The bar 10 extends 1in a direction
perpendicular to the axis XY. This arrangement constitutes
an advantageous visual reference point when clipping-in the

ring 3, after the manner of an error-preventing device.

30 As regards error-prevention, it should be pointed out that
the card 2 has, at its periphery, at least one notch 12
which 1is capable of cooperating with a finger 13 on the
casing in order to position the sald card and,

consequently, the electric cables.



In order to ensure satisfactory contact between the end of the ring 3 and
the periphery of the octagonal board, 20 notches 9 are nade on the end 6 of
the said ring, delimting portions 3a mh§ch each rest against the
correspondi ng part of the board 2 (for eXanple 3" a against 2'a - see Figure
7). The ring 3 is conpleted by a bar 10 conprising two slots 11 25 with a
T- shaped section, which are used to guide the electric cables. The bar 10
extends in ACEPFEERofCperfertidul af EBPPHETERFs X1e TSN r Anféfentt

constitutes;an aguantA@equs VéSU@hOﬁQB@&enqupOWHﬁcmh684£|I@@p@@i@n b&e
ring 3, after the manner of _an error-pr

pting device.
error-preveﬁPPBﬁraF%nghéﬁl&qﬁa%ﬁﬁ%ﬂ%ﬁp ?h&gngﬁ5t85rdjbeﬁagogg |9§
periphery, ahokgfash @igruiret cdy 121 ajed, |Suchpablanﬁ $mggmﬂtﬂdn@tmﬁthna

finger %toghthe ca ec??ln g;&ﬁgﬁggﬁgoié an f&%ﬁ%aEqn%@r and, 4

consequent |y, St he'e cor one node’ of enbgglnent
the casing flhage atyibs pensphén?edabyh@ul@éﬂlmdrmhﬁéﬁeWs ¢apablegcof

cooper ati nghAchneeLxiBaaot the CoMACke - ahody, G asashayn in Figure
9; flanges, such as are suggested at In"5 the said Figure, perforn1the

nol ding TunghLon., Ang, epebof ] ande ;mgtb%e gnshLLULedeBY ;an OEOLOALY sGf ew
t he head of s under edge O sai d casing. The aS|ng
whi ch has juSUebéeﬂndes@mdbe@h$% obt airedl biedsfectivh, ERd tHaPd s ake

reason g@r g?eaﬁaéﬁ@n@nefl%@r l-aRgerment Offt@ﬁ"1§|@5§1§% hE tcjlmtalel@an g is
obtained by machining, it is advantageous to replace the slots

groove 13a, mé§héﬁéﬁﬁr|ﬁtﬁ%ﬁu%ﬁﬁiﬁt@ﬂﬁp%ﬂaE?léﬁ ya6f hE iRy, 8a%8 fhat
of the | ayegrebvadhes| vesmaherhalni Pigupesed. bet ween the bottom of the

The elasticity of the ring 3, and that of the layer of
adhesive material interpocsed between the bottom of the
15 casing and the corresponding face, is sufficient to
maintain contact without any play. The geometiry,
dimensions and material of the ring 3 are defined in such a
way that the value of the pre-stress exerted by said ring
on the card 2 remains within the wvalues defined, while
20 gaining freedom from the dimensicnal tolerances inherent in

the manufacture of the various pieces.

In the course of time, however, the materials may lose
their properties, which is why the 1invention makes
provision, when the three parts are assembled as shown in
25 Figure 8, for the face 2a of the card tc be covered with a
dual-component polyurethane resin which permits cold
setting, for example, and which, on hardening, insulates
the electronic circuit from moisture and holds the said
card in position independently of the action of the clips

30 ring 3.



15 casing and the corresponding face, is sufficient to maintain contact
w t hout any play. The geonetry, dinensions and material of the ring 3 are

defined in such a way that the val ue of 6t he pre-stress exerted by said ring
on the card 2 remains within the val ues "defined, while 20 gai ning freedom

from the di mensional tolerances inherent in the manufacture of the various
pi eces. In the course of time, however, the materials may | ose their
propertiesg;mi€h i s why the invention nmakes provision, when the three
parts are assenbl ed as shown in 25 Figure 8, for the face 2a of the card to

be covered, wt hEf\e(([jyﬂC&onpgggggcggkyurﬁt@anetgg@éhn whighoper midshgol d

setting, for exanpl e on hardening, insulates_the e%jectr n| C
circuit from noPbtinel e Hol kil e SAFeFRAFITH HosPRT oheFhdépehdht By of

the action of therglips 3Qirdgi 3. mabeClM Monl.inBacttiingal meont &€t okndi t h

touch control using a, piez eI ect | et . ihcorporated |n on 2b) of
a card (2) which'$ s maags %@EI ﬁ ‘@hhﬁ?erl Prand ot et OFEQC%%§&% “(2a)
of which conprisescant gl eﬁiarmt@mlsmiw in cteractiéri setdprn5¢$1ata i metal

conprises a netal_casi ng“ of_ ahi gh &r pﬁétoglog:@)m ioh i ssufficiently

thin to be defoffed und t he effec manual pressure, constitutes
a protective pastftioreayay n@hlm\ht@hbﬁhéiefﬁorrwdf Ao s appFT eiby t he

| nterposi £ on of @ { by.ar.Jembet ot Sheeof Whbcht ong: €ad, i plikscrive
el astically deformable I's appl I ed agai tg]t t he erl %ﬁer#]gf t he sall
the said casi ngoaRd! Hen s%gﬂlE%FdWE‘é %‘Fe%n t 0yBt REP 6 |ng
about the hol dl}z@ @ﬁetmataﬂpdsmembar o(f3)a, mrbumang némbgosi 8) pnof2which
Cont actor accordi ng to cl characteris i ri made
of an el astical Y§° dg"flgrrra@”e Chradéri? f tln%afﬂytﬁéetfgt% atDE%d (125)9 wéi)plﬁ%ds in
contact with th@g@msit|*shesh1aqa)§dpls©r350fpt_hm owidl icghtl, f Lhet eaildg canded t he
effect of an axigl thrust,;while maiDtaNNGA RESHSL(ESSh, together,
bring about the holding of the said member (3), or

ring, in position.

2. Contactor according to c¢laim 1, characterised in that
the ring (3} 1is made of an elastically deformable
material, and in that the end (6) which 1is in contact
with the <card is shaped so as to allow slight
flattening under the effect of an axial thrust, while

maintaining a pre-stress.

3. Contactor according to either of claims 1 or 2,
characterised in that the ring (3) has at least one
lug (7) which extends beyond the diameter of the said
ring, substantially obliguely in relation to the axis
of the ring in such a way that the distance that
separates a point on the periphery of the said lug and
the said axis increases from that end of the ring which
is in contact with the card to the other end, and in
that the casing has at least one slect (8), against the
edge (8a) of which the end (7a} of the iug (7) rests
when the card is suitably applied under the bottom of

the salid casing.

4. Contactor according to either of claims 1 or 2,

characterised in that the ring (3) has at least one



3. Contactor according to either of clainms 1 or 2, characterised in that
the ring (3) has at |east one lug (7) which extends beyond the dianeter of
the said ring, substantially obliquely in relation to the axis of the ring
in such a way that the distance that seﬂarat es a point on the periphery of
the said lug and the said axis increases fromthat end of the ring which is
in contact with the card to the other end, and in that the casing has at

| east one slot ¥8),( Bgaihseht keteage (BWOrst Whe cHieRetend A7a) of Sehd | ug

(7) rests when the, cacdpksaatibably appljued yunder rbmﬁth’)@ht em ofhd hexsai d
casing. 4. Contactor accor din ns 1 or har act

to either of cl ed in
that the ring (3) Hd¢ Flpgasg oy [Bug"ey) %?Eh 1_\'a}3<eﬁer‘ijc}s? ﬁéﬂ?@nd%ﬁg
di ameter of thessadthttdigs substanhi ahky pebliipgueely dim tled atdon Logt hedaxi s

of the ring in uegg|%l(¥\ﬁ that tpeeasd stance %Qg{ SgRay ?t %ﬁe E%H&Q%?t he

periphery of th g and' the"$ai d axi's T Rhecreases fromthat “en
ring which is ibscontacntwicth wieh cahd rerthe ot hee efidcrardidn aiat ibhe

casing has a peyypheral oave y13) Lo g to one of
claims 1 to 3, kt%aracter(T(‘:,E'!sed ‘lfn tha% Etﬁehre end (6;Hof theplrlng (3) which is

i sontactowiinthe,card has nokehes (3) whheh dali mii,ladepandeny parti ons

(3a). or —accor di aracterised ih that
the card assune@wltmcmlap%ec@)flia t@@@l@ﬁeow@géﬁ} ?f CoAt aéher (@ecoPdFAg to

one of claim 1iio46 eBaracterised iihdhathenaasiag (s hama shoykder
(14) at its perlphery .. Contactor accordin to one of clains 1 to 7,

characterised i #tHatt W@P‘?Wf@erﬁ P it Ibeketfin the casing, there is
deposited on said ring a layer of polyurethane resin which, on hardenlng,
i nsul at es 6he efectadime cireoirtingom i sPOfe and heldsTehe lcarddin’

position i ndepe&@'&:@ééﬁ’e@isécﬁ‘%%%‘h@% afhd hardNEskdhesO tHOMBGOrNof a
according to either_ of clains 4, characterised in that the ring has at

| east two di ane]feF‘F%]aél”Fyo‘E)Tp’i‘)%%%d Iugs (7).
7. Contactor according to one of claims 1 to 6,
characterised in that the casing (1) has a

shoulder (14) at its periphery.

8. Contactor according to one of «claims 1 to 7,
characterised in that, when the ring is locked in the
casing, there is deposited on said ring a layer of
polyurethane resin which, on hardening, insulates the
electronic circuit from moisture and holds the card in

position independently of the action of the ring (3).

9. Contactor according to either of claims 3 or 4,
characterised 1n that the ring has at least two

diametrically opposed lugs (7).



