1 SELF- PONERED REMOTE CONTROL DEVI CE, ELECTRI CAL APPARATUS AND

+| NSTALLATI ON COVPRI SI NG SAME  The i nventjion relates to a sel fqmmw m
remote control device conprising: 5 - transmssion neans, - a ﬂ ”m""m"”m
circuit connected to the transm ssion neans, - a generator supplyingg .

el ectric power connected to the feeder circuit, and - control means

associ al egl f-POWERES REMOAE'CORTHOL DEVICEKIMCTRIPUS, S ARWTHRY ces

generally conprise a transmtter and a recelver to contro rical

appar at us Ltter el ectronic circuit |
hi gh freﬁH@@ﬁﬂ*%ﬁ@MMgﬁ gﬁ ctromagnetic radi a{ﬂlﬂ mﬁlﬂ”ﬂ%&lﬁ
emtted. The radiation enmtted by the transmtters is preferably ed
and encoded to provide satisfactory operating safety when sever a%®2* :
transmtters and receivers are used. 15 The receivers receive the emtted

radi at i onThd ieentitel ekiesand selEgoderddtemsicdivatrol &Sade@ehpribitg: decoded si gnal
I's used by electronic circuits to control in particular electrical

appar at use ' 0 bile self-powered transmtters generally require a
pomr%supp%ar{ébggs?o&e@e%’ 20 di sposabl e or rechargeabl e batteries.

Managenment of repl acenent of the batteries nmakes
- afeeder circuit connected to the transmission means,

a generator supplying electric power connected to the feeder circuit, and

control means associated to the electric power generator.

10 Known remote control devices generally comprise a transmitter and a receiver to control an
electrical apparatus. Transmitters of known type have electronic circuits enabling a high
frequency, infrared or ultrasonic electromagnetic radiation to be emitted. The radiation
emitted by the transmitters is preferably modulated and encoded to provide satisfactory
operating safety when several transmitters and receivers are used.

15
The receivers receive the emitted radiation, then detect and decode the signal received. The

decoded signal is used by electronic circuits to control in particular electrical apparatuses.

Fi)lced or mobile self-powered transmitters generally require a power supply provided by
20  disposable or rechargeable batteries. Management of replacement of the batteries makes
the use of self-powered transmitters extremely constraining. Furthermore, frequent use of
the transmitters leads to rapid discharge of the batteries and consequently to frequent
replacements and a high operating cost. Self-powered transmitters are also liable to present

defects or to stop functioning if the batteries are discharged or missing.



the use of self-powered transmtters extrenely constraining. Furthernore,
‘frequent use of the transmtters |leads,to rapid discharge of the batteries
and consequently to frequent replacenents and a high operating cost.

Sel f-powered transmitters are also liable to present defects or to stop
functioning if the batteries are discharged or m ssing. 2 Devices exist
whose generator is an oscillating magnetic circuit. However the power
supplied by such generators is | ow and the renote control devices are

bul ky. A device of g{‘{t{lhi st $e i S descrlgﬁg in US Patent 471, 353. 5 O her
devi ces cORPFFSFR 3o ?é?@\fi TBI0E R i eSCHEBE nagnsfic: Hrowity Haweyer ther RaWee are
described in the European Patent application EP-0, 826, 166. However, in

t hese dev$upplied hp sucto peneeatorsris how abe theufefriotd eortio} deeidecand Hutky. t2hdemiteoobe
integrated in apparatuses of small dinmensions. 10 The object of the

i nvent i onthistyh& & &kaiedtia U Pateme #7118not e control device conprising a
sel f-powered transmtter able to occupy a small volunme. In a self-powered

renot e control device according to the invention, the generator 15
conpri'ses at | east one piezoelectric elenent receiving mechanical stresses
pr oduced b%/ actuation of the control neans and supplying electric power to
the feedePher rdeyices qompyisige B ¢ledromagaeiqnesneraton cwith diigher cperformenesoaisr | ses
el ectric power storage neans to

described in the European Patent application EP-0,826,166. However, in these devices the

volume can not be sufficiently reduced for them to be integrated in apparatuses of small
dimensions.

10
The object of the invention is therefore to achieve a remote control device comprising a

self-powered transmitter able to occupy a small volume.

In a self-powered remote control device according to the invention, the generator
15 comprises at least one piezoelectric element receiving mechanical stresses produced by

actuation of the control means and supplying electric power to the feeder circuit.

In a preferred embodiment, the feeder circuit comprises electric power storage means to
store electric power supplied by the piezoelectric element. |

20
In a particular embodiment, the control means comprise means for calibrating mechanical
energy to strike the piezoelectric element with a predetermined mechanical impact and

travel.



store electric power supplied by the piezoelectric elenent. 20 In a
wpartticul ar embodi ment, the control neans; conprise neans for calibrating
mechani cal energy to strike the piezoelectric element with a predeterm ned
mechani cal inpact and travel. 3 Advantageously, the neans for calibrating
mechani cal energy conprise at |east one spring |eaf having two stable

states to ARanBpebuslys tel REdds T CHNGRIRB im&haficAl dnkfy" co‘ﬂgﬁ-ﬁe 3t leafi3ng %gﬁslﬁ%

position is passed. 5 Preferably, the piezoelectri€ el enent conpris

one T ace o BEERR 6B SRR TP ARt  eFBRRI b ach cPRe bR "

pi ezoel ectric el enment, on the opposite side fromthe pad. 10 According to a
first alt&h#ngepves popibeaiseassed-t he flexi ble metal support is held freely in
a housing designed to receive it. According to a second alternative

enbodi ment, the flexible netal support is secured by 15 neans of a seal
arranged on a rimdirected towards the face of said support conprising the

pad. Py ef g?é}@aﬁgffgﬂgepggo%ﬁgﬁice&érﬁéxﬁ BRpAELA n&fibik r?1"?et£’las(illp£)(§rt P& Béd Bk of

conposed cer

piezoelectric material arranged on one face of said support.

Advantageously, the control means strike the piezoelectric element on the opposite side
from the pad.

10
According to a first alternative embodiment, the flexible metal support is held freely in a

housing designed to receive it.

According to a second alternative embodiment, the flexible metal support is secured by
15 means of a seal arranged on a rim directed towards the face of said support comprising the

pad.

Preferably, the piezoelectric material of the pad is essentially composed of ceramic or
. copolymer. |

20
Advantageously, the piezoelectric element has a mechanical resonance to increase the

duration of electric power supply to the feeder circuit.



copol ymer. 20 Advant ageously, the piezoelectric elenent has a nechani cal
““resonance to increase the duration of el4ectri c power supply to the feeder
circuit. 4 For high efficiency, the neans for storing electric power
conprise at | east one electric capacitor, the capacity of the storage neans
bei ng between 0.4 and 50 m crofarads. Particularly, the capacity of the

storage npanhighadisieNd), 4B RRNE TS doARd ellulP SowradotdRise At 18hs? oRE &l Ld

enbodi ment, the devicé conprises electfic power rmanagenent nmeans connected

L ansm sSPORCIRaE Coist o Aee Thear S Bihel Rl BRLSERREIFES on moans

conprise emtter neans and receiver neans. Advantageously, the transm ssion
means conprise emtter nmeans supplied by an output port of an integrated
circuit. 15 Preferably, the device conprises storage nmeans connected to the

t ransni ssPaticalafAnshe Bipatiey abihy stdriige Heats B8s § 04INE b&RGerr R did 10 enitMBR&ds.
connected to the transm ssion neans. 20 Preferably, the transm ssion neans

conprige transm ssion condition checking neans.

In a preferred embodiment, the device comprises electric power management means
connected to the feeder circuit to control an initialization and encoding phase and a

transmission phase.

10  In a particular embodiment, the transmission means comprise emitter means and receiver

means.

Advantageously, the transmission means comprise emitter means supplied by an output
port of an integrated circuit.

15

Preferably, the device comprises storage means connected to the transmission means.
Preferably, the device comprises counting_méans connecteq to the transmission means.

20  Preferably, the transmission means comprise transmission condition checking means.
An apparatus according to an embodiment of the invention comprises a mechanical

actuating means and a self-powered remote control device as defined above, said means

being able to actuate the control means associated to the power generator.



An apparatus according to an enbodi nent of the invention conprises a
~mechani cal actuating neans and a self-gomered renote control device as
defined above, said neans being able t0 actuate the control neans
associated to the power generator. 5 In a particular enbodi nent, the
apparatus is an electrical sw tchgear apparatus conprising mnechanica
actuating neans to actuate the control neans according to the state of said
swi t chgear apparatus. 5 In an apparatus according to a particular

enbodi nen{ ransm ssion neans enm.t signals usahle to performl ogic

sel ecti Vi #nyg bﬁcétlﬁﬁ S%'glﬁli\eﬂgt ec%"@?@ﬁ?dsfiﬁegc al %‘V&%’@e nqy@g{qtggznchmqr g
transm ssion nmeans emt signals 10 usable to performdifferentiated

annunci at Meshanial astuating mspys ta puuate Ahes aonseal gneans aseordingt tosthgrsiate of said
representative of a nunber of operations of said apparatus. 15 In a

parti cul aswieshigesh apparfatust he apparatus is an el ectrical control apparatus
conpri sing nechani cal actuating neans able to be actuated by an operator.
In a particular enbodi nent, the apparatus is an electrical control
apparatus conprising nechanical actuating nmeans able to be actuated by a
novenent of a mechanical, device. 20 An _electrical installation according to

an enbodi apparatys ACCORding oGP ieggnbodm'l%the transmission means emit signals

usable to perform logic selectivity.

In an apparatus according to a preferred embodiment, the transmission means emit signals

10 usable to perform differentiated annunciation.

Advantageously, the transmission means emit signals representative of a number of

operations of said apparatus.

15 In a particular embodiment, the apparatus is an electrical control apparatus comprising

mechanical actuating means able to be actuated by an operator.

In a particular embodiment, the apparatus is an electrical cp_ntrol apparatus comprising
mechanical aétUating méans able to Be éctuated by a. mbvemeht of a mechanical devicé.

20
An electrical installation according to an embodiment of the invention comprises high-
frequency receiver means and at least one self-powered remote control device as defined
above, said receiver means being designed to receive signals emitted by said at least one

self-powered device.



frequency receiver neans and at | east one self-powered renote control
“devi ce as defined above, said receiver cmeans bei ng designed to receive
signals emtted by said at | east one self-powered device. 6

Advant ageously, the electrical installation conprises at |east one

el ectrical cabinet containing at |east one self-powered renote control

devi ce as defined above, and an automatic control circuit connected to the
receiver neans. 5 Preferably, the electrical installation conprises at

| east one rat as, defi ned, above. . O her advan es and features w ||
becone nof nggrﬂ‘ae%oﬁéyaglﬂ%reé%nga} O'H'thiﬁ@mf“olcf’Wﬁ'ﬁ' aﬁ?@%ﬁ?i RS SHFH CaE)a?QW’EﬁEI ar
enbodi nents of . the invention given as non-restrictive exanples 10 only and
repr esent EeRtpiRingnat leastopnsa fslf-neweredviemgss contyili device a$ jdglined Bbpepraskans a
di agram of a sel f-powered renote control device according to an enbodi nent

of the i nuetomatiocortfel cirbuipein@eded RIthe s@Biver meamcei ver device able to
operate with a device according to an enbodi nent of the invention; - figure
3 reprgsents a piezoelectric pad of a device according to an enbodi nent of
the invention; 20 - figure 4 represents a diagramof a calibrating device

of an i ct. on a,pigzoel ectr]j c, )
rrp?’refera‘rrﬁy, thg eﬁac’mcal mstaflatlon comprises at least one apparatus as defined above.

Other advantages and features will become more clearly apparent from the following
description of particular embodiments of the invention given as non-restrictive examples

10  only and represented in the accompanying drawings in which:

- figure 1 represents a diagram of a self-powered remote control device according to an

embodiment of the invention;

15 - figure 2 represents a receiver device able to operate with a device according to an

embodiment of the invention;

- ﬁgurg 3 represents a piezoelectric pad of a device according to an embodiment of the
' inventibn; | | |
20
- figure 4 represents a diagram of a calibrating device of an impact on a piezoelectric

element for a device according to an embodiment of the invention;



el enent for a device according to an enbodi nent of the invention; 7 -

figures 5 and 6 show hol ding and fl exi oR of a piezoelectric elenent on a

command i npact; - figures 7 and 8 show inpact and stress distances of

pi ezoel ectric elenents for self 5 powered renote control devices according
to enbodi ments of the invention; - figures 9A and 9B represent secti onal
views of a mfResDsibh@B HOWPhSIAINETarid HEMbR Df ACHREHIRGid leATbn® IR0 BB Hand
the invention; 10 - figures 10Ato 10C illustrate curves representative of
signal s foriglg&tric power managenent; - figure 11 represents a di agram of
a hi gh-frequency’ head used in a device according to an enbodi nent of the
invention; 15 - figure 12 represents a diagramof a self-powered renote
control device according to another enbodi nent of the invention; - figure
13 represents a circuit breaker according to an enbodi nent of the invention
20 conpri si rfiguesstlahd [Josidme tnpafahd saesy diglancl@VolCsiezoelddte! eberdchts & ®3LNt S
a diagramof an installation according to an enbodi nent of the invention

conprising splferdddWnbREohIPI &8 ARingd 8y bhESdintints of the invention;

- figures 9A and 9B represent sectional views of a push-button comprising a device

according to an embodiment of the invention;

10 - figures 10A to 10C illustrate curves representative of signals for electric power

management;

- figure 11 represents a diagram of a high-frequency head used in a device according to

an embodiment of the invention;

15
- figure 12 represents a diagram of a self-powered remote control device according to
another embodiment of the invention;
- figure 13 represents a circuit breaker according to an embodiment of the invention
20 comprising a self-powered remote control device;

- figure 14 represents a diagram of an installation according to an embodiment of the

invention comprising self-powered remote control devices.



A renote control device according to an enbodi nent of the invention is
represented in figure 1. The device con?rises a piezoelectric elenent 1 to
supply electric power to an electronic transm ssion processing circuit 2.
5 The piezoelectric elenent 1 supplies electric power when an inpact or a
mechani cal stress is applied to said piezoelectric elenment. In figure 1,

control mxaRsncte VBARDEISIEAAIBIRLE b WARAHodiRetCo 1h€91tf09 flfsri%gresented in

pi ezoel ectric elenent. The control neans conprise exarrp

press- but actuates .a 10 cal i brati devi ce 5 he. mechani cal
energy so gret}) iﬁef dvicy ﬁ%meI%efc?eP’«?E?‘?l?‘En‘éleB%%‘?{‘g Ik ﬂ‘ppgyﬁ SHist BOWEi@gan

i npact and travel. The el ectric power produced by the piezoelectric element
is applie@l GFHOQIHéra&@’éﬁlpb@F@eéﬁlm&@mﬂlt£ whi ch conprises, in this

enbodi ment, a rectifier bridge 6 connected to the element 1 and 15
supplying a rectified current, a capacitor 7 connected on output fromthe
bridge to store the electric power by accunulating the rectified current

and t ossupik ﬁ)l&oa&t}’@ leicgﬂé?nt Y%u%ﬁié%%lec%li@ g&&ércwﬂ&\’\@r{ g%‘f g‘?ﬁ'echgl?la? us'}rtgssgn q

The managenent circuit Atror s an encodi ng. el Tl oim
transmt inf OE}rT&tI on, A high- frequency transmtter 10 connected to the
encodi ng & 3RPUFP t‘b?ﬁ“igle ?f(ﬂré‘aeﬁF’ﬁH frequency signals by neans of an
antenna 11. 20 Encoding of the signals serves in particular the purpose of
identifying the transmtting device. The transmtter 10 can al so conprise
receiver neans to receive for exanple paraneter setting information during
power supph YiguR 1, control means 3 enable a calibrated impact to be applied to the piezoelectric
element. The control means comprise for example a press-button 4 that actuates a
10 calibrating device 5 of the mechanical energy so as to strike the piezoelectric element with

a predetermined impact and travel.

The electric power produced by the piezoelectric element is applied to the electronic circuit

2 which comprises, in this embodiment, a rectifier bridge 6 connected to the element 1 and

15 supplying a rectified current, a capacitor 7 connected on output from the bridge to store the
electric power by accumulating the rectified current and to supply a DC voltage Vc to an

electric power management circuit 8. The management circuit 8 controls an encoding

| circuit 9 to initializg and transmit information._ A high-frequency transmitter 10 connected

to the encbding circuit emits encoded high-.frequency signals by méans of an .antenna 11.

20  Encoding of the signals serves in particular the purpose of identifying the transmitting

device. The transmitter 10 can also comprise receiver means to receive for example

parameter setting information during power supply.



Figure 2 represents a receiver device able to operate with a device
raccording to figure 1. The receiver devgce conprises a high-frequency
receiver 12 receiving signals picked up by an antenna 13 and suppl yi ng
signals to a decoding circuit 14. The circuit 14 supplies decoded signals
to a user device 15 or for exanple to actuators 16 such as relays. The user

5 device Fiduré Qrrefreseid & réRivar ddvide RbRUBSSeRle Wit a deVic@ 4Bk Go figure 1
controller, an industrial process or a comunication network. "An egxarrp] e

of struct f.: ' Lric.el.epent is represented .in figure 3. In this
exanpl e, ?L hg I%F{E"%E,g @éé’?c}r@ﬁ ‘iﬁeéﬁéﬂﬁh'gg qnicgégcezvqﬁggpmlgngg{gg?ﬂmgﬂp% on
which a pad 10 nmade of piezoelectric materials is fixed. The pad 18 is

pr ef er abl $0 patsanal 3canhsiRplong signsls {nerdespdivgreitavi h.gFhetirtwt dAcsuppliesA
calibrating device for calibrating an inpact on a piezoelectric elenent is

repr esent detoded sighals e adiserAlepitehi-Stotfor bxirsIB td aétdale@P16 buthaskeays. ABSidséon -
by a return spring 19 that presses on 15 a body 20 of the device. A fork 21

fixedly sgeHeedad ort 2%9{50&83%&:%5 %g@ﬁnt&n YutdnatRt %Jr}ﬂ%ﬁlalqga}()i @ﬁg&%al

conprising an inpact en e conmman to strike the pa

pi ezoelectric elenent. I.n this en‘ﬁodi ment, the inpact calibrating device
conpri sesPPCCE5 X ALOPENUNCAUR NE¥GTKo4 hel d in the body 20 and associated to
the device 22. 20 At rest, the spring leaf 24 is in a first position 25
away fromthe pad. Wen the button 4 is actuated, the fork 21 presses on
the striker device 22 which noves the spring leaf 24 with it. As soon as

t he novenmaat ex@inpldf | Bktup@SF Ehspﬁzﬂélgqt%yelﬁﬁ@rﬂgﬁox‘é%fes&ﬁéﬁ tih Hpurd e Ihqgfs
noves suddenly to a second stable position 26. In hoving to the secon

position, e&a{ﬁﬁ)lé,etﬁé piezoelectric element comprises a flexible metal support 17 on which a pad

10  made of piezoelectric materials is fixed. The pad 18 is preferably made of ceramic or

copolymer presenting high efficiencies.

A 'calibrating device for calibrating an impact on a piezoelectric element is represented in
figure 4. A push-type button 4 is kept in a rest position by a return spring 19 that presses on
15 abody 20 of the device. A fork 21 fixedly secured to the button enables movement of a
striker device 22 comprising an impact end 23 to be commanded to strike the pad of the .
piezoelectric element. In this embodiment, the impact calibrating device comprises a

bista_ble spring leaf 24 held in the body 20 and associated to the device 22.

20 Atrest, the spring leaf 24 is in a first position 25 away from the pad. When the button 4 is
actuated, the fork 21 presses on the striker device 22 which moves the spring leaf 24 with
it. As soon as the movement of the leaf passes a mid-way changeover position, the leaf
moves suddenly to a second stable position 26. In moving to the second position, the leaf

drives the striker device 22 towards the element 1 and the impact end 23 strikes the



~drives the striker device 22 towards the elenent 1 and the inpact end 23
"strikes the 10 piezoelectric el enent. Thg characteristics concerning the
mechani cal inpact on the piezoelectric elenment and the nmechanical travel
of the striker device are thus dependent on the spring |eaf and the
di stance with respect to the piezoelectric elenment. The button can be

oper at ed gieidefictrifilieldthent OThe! eNdricter]diRs SencBGilge The TheHARicEINSPctVOENEL 1S
noved between 5 the first stable position 25 and a changeover position. The

ener gy st . i he,l.eaf. is.then rel eased when the |eaf
moves 1 o MRE i e R s MlechbiiCo) s oring pEfef ol S5 ppitent 87
pi ezoel ectric.,el enent takes place, the nechanical energy is converted into
el ectric HedRtinglea H@%ﬁdlﬁ@cemtw(swc{ tecthp piezeelectric slament.chhgdtton ser bel,
the return spring 19 noves the button 4 and fork 21 to a rest position. In
nmovi ng, tdperdted &ithepgerckisher slowiyk @thedpying dea? Btodesterietysy Wheér ds hpeéd bétweed! y
secured to said device 22 back to the first stable position 25. o

Advantsag aQe it stabepd¥RdAIY &l a Fgaggg&&%%ﬁgs%a@{keﬁ@g@@eg%fciegorﬁla%ﬁ o 1S

performed on 15 the opposite s romt ectrrc power over
mechani c ner, efficiency i hus higher, as is the dependability. In
figure 5?thg?ﬁ?é§ﬁ§pergi[ep§ g?{%rh\aff’ﬁ ltePng?’?san 8 seeprd %EFQE)@P?‘B% 260 Whenithe e
held in place. In this enbodinment, a seal 27 is fitted between the support
17 of t hdmpaetyyih dhe piezoedécttie alementitakes place, shpmechani@l eoergpe pacaivertéd omé  and

rear parts of said elenent. The seal 27 is advantageously fitted on the
sanme si decl@grié pewed BB ipad 18hat recei ves the nechani cal

10 When the button 4 is no longer pressed, the return spring 19 moves the button 4 and fork
21 to a rest position. In moving, the fork moves the striker device 22 and the spring leaf

fixedly secured to said device 22 back to the first stable position 25.

Advantageously, the mechanical impact against the piezoelectric element is performed on
15 the opposite side from the pad. The electric power over mechanical energy efficiency is

thus higher, as is the dependability.

In figure 5, a piezoelectric element is arranged in a support 20 so as to be h_eld in place. In
this embodiment, a seal 27 is ﬁtted between fhe support 17 of the piezoelectric element and
20 the support 20 to separate front and rear parts of said element. The seal 27 is
advantageously fitted on the same side as the element 1 that receives the mechanical
impact so as to ensure a high efficiency. In figure 5, the pad 18 is also on the side that
receives the impact to recover a high electric power. An efficiency is high when the

piezoelectric element 1 is deformed against a rigid support 20. Such an arrangement is



i npact so as to ensure a high efficiency. In figure 5 the pad 18 is also
- on the side that receives the inpact tgp, recover a high electric power. An
efficiency is high when the piezoelectric element 1 is deforned against a
rigid support 20. Such an arrangenment is 11 represented in figure 6 where
the support 17 rests on a rigid support 20 on the opposite side fromthat
of the pagprbSet&rH figurd 6t : ' ta ri -

char acterig%ti cs of the gevi}%ééﬁggla@&nggﬁégg?ﬁl %régﬁgﬁjﬁf%(?g%@g%tﬁgoﬁp Egtet%de 5

t he charagteri sti.gs of, the pi.ezoel ect,ric el ement used and to the quantity
of el ect %oénﬁ%%é’f ecPalSleltgch? l}gggglbe_mﬁ?}&mcgglm,paghd 8 show di stances of travel

of a striker device. In figure 7, a travel distance 28 is |large but the
deformation 29 of the elenent 1 is snmall as the inpact takes place at the
end of travel. In figure 8, a travel distance 28 is small but the

def or mat i Advantgeossly,ahg eharactérivtics GPafel mbeaaRaPinget &8 8 f1jhdAed sdrdihg to
travel. Adjustnent of the distance to 10 suit the type of piezoelectrtic

el enegt : i ffil.cle operatipns to

A L e S L 3

a support, a rrecga{gi cal ég(?g[lﬁ%gce enabl es the_ dyration of electric power
T

supply t Ferqpdlegtedtiegrsscy wodistanegs ofjisaveh of @-stidker devipgr b figieah@ oB
show sectional views of an electrical control apparatus according to an
enbodi neriavef distascé 2§ entargmbututbe deformatiors B9 ofitheoelementpt issmall as gl iimpaower ed
remote control device. In the enmbodinment, the element 1 is secured by
means of tafes Pldcedthéend@ travel. In figure 8, a travel distance 28 is small but the deformation
29 is large as the impact takes place before the end of travel. Adjustment of the distance to
10  suit the type of piezoelectric element also enables a high efficiency and a large number of

operations to be guaranteed.

Depending on the fixing mode of the piezoelectric element on a support, a mechanical
resonance enables the duration of electric power supply to the electronic circuit 2 to be

15 increased.

Figures 9A and 9B show sectional views of an electrical control apparatus according to an
embodiment of the invention such as a push-button comprising a self-powered remote
control device. In the embodiment, the element 1 is secured by means of an O-ring 27 and

20  the press-key 4 of the push-button is biased to its rest position by two return springs 19.

The electric power storage means such as the capacitor 7 are adapted to match the
characteristics of the piezoelectric element, the electronic circuit load, and the transmission

time. In one embodiment of the invention, the capacitor has a value comprised between 0.4



20 the press-key 4 of the push-button is biased to its rest position by two
~return springs 19. The electric power sjprage means such as the capacitor 7
are adapted to match the characteristics of the piezoelectric elenment, the
el ectronic circuit load, and the transmssion tinme. In one enbodi nent of
the invention, the capacitor has a val ue conprised between 0.4 12 and 50

m cr of ar aggl id:hncra-ﬂﬁacﬁé(ﬂ Ithe @Baél@%ﬁhegﬁg%?%% pRTELaBFy A i's ap‘{)}ﬁ%e il

g
of 2 to 10 m crof arads (F? The vol't age of e capaci tor to a

pover nangge t 8 tocontrol an 5 initialization and encodi ng
phase and a ﬁgﬁagaﬁsééﬁ%n phase. Figures 10A to 10C show operation of a

power managenent circuit 8 according to an enbodi nent of the invention. In
figure 10A, the curve represents a voltage Vc on the feeder capacitor 7 of
the managenent circuit 8 when the piezoelectric el enent receives a

mechani caThe vobtapedoflthei cupacitor iJ ppNeal toageover asnagememcdiranes 3 comrdloned by
a decrease 31. \Wen the vol tage Vc increases and exceeds a threshold Vs at

atimgt llmtfah%atm?’?é‘lgf'gﬁmdl F)ﬁé’ée an(aog'tt{a%lﬁls%n 5O dFngrgg' g)(Ag'to 18(33%_11 5 "

operating state enc ng circuit 1s represente urve

figure 10B. After t he encodi ng ciycuyi corrmand t he nagenent circuit
comands °RSFAHORGE GrPoSfer F}?Baﬁr‘gwt F‘rr%‘&héﬁ%‘i?r‘ihpéﬁ&ﬁ‘i ¢mhedi Amc‘l}crt%l@smilw figure
1 OC shows the operating 15 time of the high-frequency transmtter 10. The
transmtter 10 can be commanded for exanple within a preset tinme del ay
after command of the encoding circuit as soon as the increase of the

vol tage Ma figuRO10ANERS cLAcIRpRiseMS $RAMagS Vd19nV et RYGerVEapabRdrt § of the
decr easi ng.

management circuit 8 when the piezoelectric element receives a mechanical command

10 impact. The voltage Vc has an increase 30 followed by a decrease 31. When the voltage Vc

increases and exceeds a threshold Vs at a time t1, the management circuit controls an

encoding circuit 9. The operating state of the encoding circuit is represented by a curve 32

in figure 10B. After the encoding circuit command, the management circuit commands

operation of the high-frequency transmitter. A curve 33 in figure 10C shows the operating

15 time of the high-frequency transmitter 10. The transmitter 10 can be commanded for

example within a preset time delay after command of the encoding circuit as soon as the

increase of the voltage Vc is no longer large or as soon as the voltage V¢ starts decreasing.

In a preferred embodiment represented in figure 11, the circuits 8 and 9 can be integrated in

20  asingle circuit 34 achieved in digital and/or analog form.

Control of the high-frequency transmitter is advantageously achieved by an output 35 of
the circuit 34 which supplies an oscillator. The electric power is thus saved to guaraﬁtee a

sufficient and dependable transmission time.



. In a preferred enbodi nent represented in figure 11, the circuits 8 and 9
“can be integrated in 20 a single circui& 34 achieved in digital and/or
analog form Control of the high-frequency transmtter is advantageously
achi eved by an output 35 of the circuit 34 which supplies an oscillator.
The electric power is thus saved to guarantee a sufficient and dependabl e
transm ssion tinme. 13 In figure 11, the oscillator is achieved with a
transi stor 36 and an oscillating circuit 37 conposed of a quartz or a

ceram c rgs ol arj,zat i1 on . of he base is rformed by .a. resistor 38
and pol ar ﬁzgg | o(rjllrIOftE? R?sec‘b%t%ésn?(ihl‘eéﬁﬁ |V§1ﬂb8rtfat5‘ﬁﬁ{§’g%ﬁyanélne%gﬁépﬁn%@r%c%pl ed
by a 5 capaC|tor 40. On the collector of the transistor 36 a tuning circuit

conpri si ngPERRsed ©f aauiartadros ageramis resonator. Poldricatiomcef the tasel ispdrimomedibyenna
44 enable a high-frequency radiation to be emtted. The capacitor 41 is

pr ef er abl sesisfor B8 and holizatddieof thperafSmr iOperféinied by lisisteNB0de@fupled®y a
circuit. 10 The antenna 11 or 44 is adapted to the distance between the

transngt t &lpa ang ﬁ?’C@n\/ﬁ{e colPJcﬁ{ eg 2 tlra%lstig%%mg{uglt{%ngﬁ%ﬂg r%oglgpgl\évg n@oﬁrezr

the transmtting frequency iIs | ower han

field. Advant.agequs e npgnetic fj el be used wth a tuned | oop
ant enna. %2 @f‘%ﬂ?‘i afé %ﬂcﬁﬁs"’guﬁé‘ﬁ%ﬁ ‘ﬂ%an‘gﬁbléﬁl’ RERENNY A4 £nablgi %élg&c%@“dnq’}’g to
the invention conprising a data managenent circuit 45. In the diagram of

figure 12adationtr bgemittedcThe caifcitar 4loisipréfagblycifitheladjusdtdble ayedoadsetd @djust
setting circuit 48 conprising other data and/or at |east one electric

the tuning of the circuit.

10 The antenna 11 or 44 is adapted to the distance between the transmitter and receiver.
Preferably for short distances of a few meters, the transmitting frequency is lower than
400 MHz and transmission is near field. Advantageously the magnetic field will be used

with a tuned loop antenna.

15 Figure 12 shows a detailed embodiment of a device according to the invention comprising
a data management circuit 45. In the diagram of figure 12, a storage circuit 46, a counting
circuit 47, a parameter setting circuit 48 comprising other data and/or at least one electric

contact 49 can be connected to the data management circuit.

20  Depending on the application in which the device is integrated, the storage circuit can for

example store message sending conditions, data to be sent or the application identification.

The counting circuit 47 is used in particular to count the number of commands made on the

piezoelectric element. When the device is integrated in an electrical apparatus such as



contact 49 can be connected to the data nmanagenent circuit. 20 Dependi ng on
‘the ‘application in which the device is ! tegrated, the storage circuit can
for exanple store nmessage sending conditions, data to be sent or the
appltcation identification. The counting circuit 47 is used in particular
to count the nunber of commands nade on the piezoelectric el enent. Wen the

devi ce i scirdifiebredttc?s] switcRES, Bt 86ithdtGR! a&l@ﬁ%@%?ol?éfﬁﬁghaﬁﬁnﬁéf i ﬁ)"ob%.ltattf_ls on

breakers, switches, or confactors, actuations e nechani sm

appar at us;on .% i elenent enabl e ope cIOS|ng of, t he
el ectri caf h% ietc Ff%glaﬁn e“%bg‘bé?P%H‘ﬁ%s b Cg’émtg&fﬁttg T3 CaNaRs 02 i a
circuit breaker conprising a device according to an enbodlnent of t he

i nvent i onaPRAFEULiOStOrniedcr ement s its value to be transmitted at each
operation of the circuit breaker. In association with sending conditions
stored in the storage circuit, a control device can send counting data as
soon as a preset nunber of counted events is reached or exceeded. In

addi ti toraeC| UIt

ctor ago ThoR P RES ot SReak ML NGAI £ et MR FhE SR gttt of
devi ces such as venment . counters, automatic controll ers rot at| ng

machi nes, Mvgat éﬂf’dﬁr%u%&%ﬁe%ﬁﬁYﬂ%m be trangmifted ajcaeh ppasatian Qféh%?lscw th
telenetering. Fluid nmeters such as gas, hot water or cold water neters
Wit h tel ebusakari iy askociatipniwith serslicgsenditons sterainin ehet stomgk oirlcaiet 4 iconpever .
In this case the self-powered renote control device sends the netering

data and @évidel@mtschd calntRiy dai@aEsoba Rfa ﬁr@?et %ﬁﬂb@?o?&?ﬂn@’erd &3R5 is feabREEd €T

recovers the data and processes it or sends It

exceeded. In addition, the counted values can be stored in the storage circuit. The storage

10 circuit can also be associated to various counting/metering devices such as movement
counters, automatic controllers, rotating machines, to-and-fro movement machines, fluid or
electricity meters with telemetering. Fluid meters such as gas, hot water or cold water

- meters with telemetering do not in this case require any external electric power. In this case

the self-powered remote control device sends the metering data and an identification frame

15  of the device and/or user. A receiver recovers the data and processes it or sends it to a

concentrator or a central unit.

A parameter setting circuit 48 enables other data to be provided which may be awaiting a
command to be trénsmitted. For example, in a circuif breaker the circuit 48 can receive
20  information of the type of fault that is occurring. Then, as soon as tripping takes place or an
operation is performed, mechanical energy is given to the remote control device which
sends information present in the circuit 48. The information can concern the differentiated
fault display functions, logic selectivity functions or for example circuit breaker status

reports for example the open, closed, tripped or loaded states.



concentrator or a central unit. A paraneter setting circuit 48 enabl es

ot her data to be provided which may be Egaiting a command to be
transmtted. For exanple, in a circuit breaker the circuit 48 can receive
20 information of the type of fault that is occurring. Then, as soon as
tripping takes place or an operation is performed, nechanical energy is
given to the renote control device which sends information present in the
circuit 48. The information can concern the differentiated fault display
functions,. logic. selectivity functions or for_exanmple circuit breaker
status rep® Fggtr’fco‘imgﬁiéﬂ% F@Y plse serye Ahe purpeseof giying dnigrmptiqnyadectransmitied 15
The el ectric contact 49 can al so serve the purpose of giving information to
be transnivherthe sgmote ednsrol davice iscantuated, foeexaompld & can boasmdiatddoto enanuide it
can be associated to conmand of the piezoelectric elenent 1 to indicate

the commaofl ke pleaétediric Felmer aNRb Andichte the (ORI AR fdrARd| RO cRifplkha@le t he

button 4 is associated to an opening or closing contact function.

Li kewise, .| t j ed, by a r.oftary knob of the switch type
wtn o ol S AR ha BEPNIER'S 8 o ebiBlel ' o G niiachi Gofifle BRatthe
change of  direction or of the change of state of the button, for exanple
open or cfussten Jdkewise il therlutionid Brreplasethbnp sefarycknobegf| the switely type veitnat of
| ever type actuating the piezoelectric elenent on each change of 10 state
or positi lzast tHogositions,eheonitehnd9 cavberpramtaiveofike éHangg bAlieettion o df the
end-of -travel detection device in automated installations, the mechani cal

energy betiigPbPithided tRybulifdR, fo X SHBIR op8H ofc1BRANRSHiBA! TIR! BB can also be
replaced by a means of lever type actuating the piezoelectric element on each change of

10 state or position. The remote control device can also be integrated in an end-of-travel
detection device in automated installations, the mechanical energy being provided by the

movement of a mechanical element.

Other electrical apparatuses according to embodiments of the invention such as circuit
15 breakers, switches or contactors are equipped with mechanisms that can actuate a self-
powered remote control device. The diagram of a circuit breaker 50 according to an
embodiment of the invention comprising a remote control device is represented in figure
13. The circuit breaker 50 .c_omprise_s at least one power contact 51 actuated by means of a
mechanism 52. A trip device 53 commands the mechanism 52 according in .particular to
20  preset current and time characteristics. For example, if a current threshold is exceeded for a
preset time, the trip device 53 commands the mechanism 52 to trigger opening of the
circuit breaker. The mechanism 52 uses mechanical energy that can also be supplied in the
form of an impact or deformation to the piezoelectric element 1 of a self-powered remote

control device. In the diagram of figure 13 the mechanism 52 strikes the element 1,



- Qrher electrical apparatuses according to enbodi nents of the invention such
+as circuit 15 breakers, sw tches or Olr%t actors are equi pped with

mechani snms that can actuate a self powered renote control device. The
diagram of a circuit breaker 50 according to an enbodi nent of the
i nvention conprising a renote control device is represented in figure 13.
The cir culdwebePRledlembnt CAARI! fgd by
means of a machanlesm Sbr%lg?)ic é@??@@eﬁ@ﬁe&%ﬁﬂ%&sgﬁﬁﬁg%ﬁgﬁ %?h’%;trlp
accordi ng, i rticylar to 20 preset. current and ti characteristics. For
exanpl e, 45'1C 3%3 %#’tbr?tH‘rge%q‘(&ﬂedg fan lse be e tPcﬂptlguzeg&@se&Ctrt‘q% ffigiencytafi p
devi ce 53 commands the nechanism 52 to trigger opening of the <circuit
breaker . thtzemaie hontrad desizendhe ppalichreaer, thaeonypl tévdte carbetmmnedted suhel | ed
in the formof an inpact or deformation to the piezoelectric elenent 1 of
a sel f - pawpr aevices® ao ﬁﬁﬁgnﬁlolmﬁﬁmaﬁsn hddbleN €ordilGgE %&ilvftygmn%naﬁs thg

mechani sm 52 strikes the elenent 1, 16 however this el ement can al so

act uatced 51 or evice ,
“cal i btrsat |(ﬁ§er§g€?t€(g uélg%ﬁg’ﬁcft%é%gnﬁg’é%o{gor c?Hf'i‘lﬂ%Ee@Letrﬁéﬁ'éﬁ Eet?.oFti tgﬁ?n@ﬁf ?(EI ency
of the renot ontrol device. In the circuit breaker, the control device
can be cdfA®E ee‘ﬁO%eé PPRY, Of fripped slate d hsdogie seleetidtyi fungtimoman reqyire issighad f or
|l ogic selectivity functions, for 5 differentiated annunciation functions
and/ or f gecetve fmuctiohodndieate dpaiing of £ fowh-line biztuiDheakek @5 thearpiplice dhakigd,
open, or tripped state. The |ogic sel ecti vity function may require a signal
receive f i 8 the
trip deV|dg§éE:tﬂ?ér?@%%?esﬁﬁ%gg§Eﬁl ﬁeg gl]%l ve @uggwg%h@gk&b%ﬁ#%%lgnrﬁﬁg{e thB

circuit 2, and th% onnect i n \1\n 20
device can be two-way. The e ectronlc cxrcult can also receive electric power from the

10 trip device for continuous transmissions, the supply of mechanical energy being essentially
reserved for mechanical opening or closing actions and when the circuit breaker is not

supplied with power.

Figure 14 shows an installation according to an embodiment of the invention comprising
15  self-powered remote control devices. In this installation, an electrical cabinet 54 contains
devices 55 and 56 having a push-button type control button, like that of figure 1 for
example, a device 57 having a switch type control, and a receiver device 58 like that of
figure 2 with a receiver antenna 59. The device 58 can be connected to the automatic
control circuit 60 such as hardwired logic circuits, programmed logic circuits, and/or a

20  programmable controller.

Outside the cabinet 54 self-powered remote control devices can be used for other functions.

For example a device 61 can be a mechanical end-of-travel detector or a movement



device can be two-way. The electronic circuit 2 can also receive electric
power fromthe 10 trip device for contipyous transm ssions, the supply of
mechani cal energy being essentially reServed for mechanical opening or

cl osing actions and when the circuit breaker is not supplied with power.
Figure 14 shows an installation according to an embodi ment of the invention
conprisin f r ont | I ation,

an ol cot 1 Hesf O 3 R B M O g B 615 or aﬁv‘?ﬁﬁéﬁ%“’ﬁ?ﬁ% 4sfieetn
type contyg ton, like that, of fig 1 for _exanp a device 57 having
a switch Pi} B%‘P g% ¢t} commypigate Wlﬁbae‘ie%?/erégxﬁoeae%@ qoutk%alftﬁ@@tlﬁﬁontfql GUFWtS. wi th
a receiver antenna 59. The device 58 can be connected to the automatic
control circuit 60 such as hardwired logic circuits, programred | ogic
circuits, and/or a 20 programmable controller. Qutside the cabinet 54

sel f- pOV\EOﬂd:rFﬁtﬁ'@l’i(ﬁlsC@ﬂtaBﬁ‘draﬂ@éél €4S c&ift 1§Eesélﬁ-§9W&QH RIoRE bHI6H | Heﬂées QT
exanple a device 61 can be a nechanical end-of-travel detector or

nove devj.ce 62 ¢ an he an O'f, an energency stop, or
an On g’%ﬁ:lmlﬁg}agﬁe%l%ggm cgﬂéé&é’fae%%ab‘%%mm cate with a receiver 63

connected to the automatic control circuit 6. Qther functions or

appar atuses can conprise self-powered renote control devices to 5 perform
in particular renote control of apparatuses. Self-powered devices according
to enbodi Sefipewefedt devides\aeodriding waembalimemts etytharidvertioRPéanSbe awb SR Mel

that receives information when nechanical energy is applied to the
comprise a receiver that receives information when mechanical energy is applied to the
piezoelectric element. Such devices can have a synchronization cycle with a remote
10 transmitter. For example, on a command, the device sends information to indicate that it is

ready to receive, and the remote transmitter then sends information back to the self-

powered remote control device.



pi ezoel ectric elenent. Such devices can have a synchroni zation cycle with a
renote 10 transmitter. For exanple, on g command, the device sends
information to indicate that it is rea 9 to receive, and the renote
transmitter then sends information back to the self- powered renote control
device. 18 CLAIM5S 1. A self-powered renote control device conprising: 5 -
transm ssion neans (8, 9, 10), - a feeder circuit (6, 7) connected to the
transm ssion neans, - a generator conprising at |east one piezoelectric

el enent (1, 17, 18) receiving nechaq#cgi fresses produced by actuation of
the control means and supplying el ect L N@%mer to the feeder circuit, and
10 - control neans (3) associated to the electric power generator, a device
characterized in that the control neans conprise neans (5) for calibrating
mechani cal energy to strike the piezoelectric element (1, 17, 18) with a

predet er minedA sefpaWeredieméte ddh@rofl@NicEcarmRNifl:Ng to claim 1, characterized
inthat the feeder circuit conprises el ectrilgépower storage neans (7) to

store £l ecty] i y the piezoelectric elenment (1, 17, 18). 3.
The deSSi ce %%1%81? |ngm§%gg?l’e§i§f0?’t he clains 1 or 2, characterized in that the

means (5) - a feeder circuit (6, 7) connected to the transmission means,

- a generator comprising at least one piezoelectric element (1, 17, 18) receiving
mechanical stresses produced by actuation of the control means and supplying electric
power to the feeder circuit, and

10 - control means (3) associated to the electric power generator,

a device characterized in that the control means comprise means (5) for calibrating
mechanical energy to strike the piezoelectric element (1, 17, 18) with a predetermined

impact.

15 2. The device according to claim 1, characterized in that the feeder circuit comprises
electric power storage means (7) to store electric power supplied by the piezoelectric

element (1, 17, 18).

3.  The device according to one of the claims 1 or 2, characterized in that the means (5)
20  for calibrating mechanical energy strike the piezoelectric element (1, 17, 18) according to a

predetermined mechanical travel.

4.  The device according to claim 3, characterized in that the means (5) for calibrating

mechanical energy comprise at least one spring leaf (24) having two stable states (25, 26)



20 for calibrating nechanical energy strike the piezoelectric elenent (1,
+17, '18) according to a predeterm ned mf%hani cal travel. 4. The device
according to claim 3, characterized in that the nmeans (5) for calibrating
mechani cal energy conprise at | east one spring |leaf (24) having two stable
States (25, 26) 19 to command a calibrated novenent of a striker (22, 23)

when a changsamend BQaliblafd mpvaasResk §trik-gﬂg2ﬂ%2§_ﬁh@c§ QBQ&%&?\&&ERC%RYO oje of

the clains | to 4, characterized 1n that t pi e el ect enent (1)
conpri ses ?bfd exi ble metal support (17) and a pad (18) made of

pi ezoel eI mat eri al arranged on one face of said support. 6. The device
according to claim5, characterized in that the control neans (5, 22, 23)
strike the piezoelectric element on the opposite side fromthe pad (18). 10
7. The device according to one of the clains 5 or 6, characterized in that

the flexifile T ddvicguoording tbiany chelstitHe E1aBR¢ ¥ to B, ehansvisiized in A agestaned
to receive it. 8. The device according to one of the clains 5 or 6,

char act er | i t i Ql . I i.S,secu b ans of
o ear (2eate b0 (1) Wonlpisl 3 fovibls FRLR wBRRI17) a0 P IR YelR o,
conprising th ad (18 9. The devi.ce according to any one of the clains 5
tomé, ch -g@egqc?r Sfeﬁglliwg?qgenﬁf‘%%ﬁ OéF%‘étSPPRO%Fmteri ;I of the pad (18) is
essentially conposed of ceram c or copol ymer.

6.  The device according to claim 5, char.acterized in that the control means (5, 22, 23)
strike the piezoelectric element on the opposite side from the pad (18).

10
7.  The device according to one of the claims 5 or 6, characterized in that the flexible

metal support (17) is held freely in a housing (20) designed to receive it.

8.  The device according to one of the claims 5 or 6, characterized in that the flexible
15 metal support is secured by means of a seal (27) arranged on a rim directed towards the

face of said support comprising the pad (18).

9.  The device according to any one of the claims 5 to 8, characterized in that the Ipiezol-
electric material of the bad (18) is essentially corﬁposed of éeramic or copolymer. |

20
10.  The device according to any one of the claims 1 to 9, characterized in that the piezo-
electric element has a mechanical resonance to increase the duration of electric power

supply to the feeder circuit (6, 7).



20 10.. The device according to any one of the clains 1 to 9, characterized
.in that the piezo- electric elenment has mechani cal resonance to increase
the duration of electric power supply 12§ the feeder circuit (6, 7). 20 11.
The device according to any one of the clains 2 to 9, characterized in that
t he neans (7) for storing electric power conprise at |east one el ectric

capaci t ory e .S ns, be d 50

n cr of ara S. hgjé:g ilhéc'\é%IQI %&) iy C(E)n(rgooqﬁge?%%é %ft)omb,lc%aragﬁ]&zg IéfhiaE PS8 hat
t he capac i)f of the P ora}%éwrreans (7) has a val ue between 2 and 10

m crof ar a or oTiRg, SleqUiF; QWS COBHIISH g'lt depshiaye eleetrigrcappritos) the papacityofithe
characterized in that it conprises electric power managenent neans (8)
connect edstorage meanhsliag betiveenD# and,50Ahickafarall®. control an initialization and
encodi ng phase (32) and a transm ssion phase (33). 14. The devi ce accordi ng
to any one of the clainms | to 13, characterized in that the transm ssion
means conprise emtter nmeans (10) and receiver neans. 15 15. The device
accordin one of t Ia'ms It .characterized in t the

tr ans% g‘%n ’ﬂé AN %Pf‘ﬁgg g‘?nc al"Brllr’ré’gﬁ@cf(eiléeff? aj, he %@6&‘” Qg%ﬁt%ge

out put port (35 of an integrated circuit (34). 16. The device according
to any orfgeas ({hias@ valygsbetween 2 and ¢Qavierofasadszed in that it 20 conprises
storage neans (46) connected to the transm ssion neans (8, 9, 10).

13. The device according to any one of the claims 1 to 12, characterized in that it
comprises electric power management means (8) connected to the feeder circuit (6, 7) to

10 control an initialization and encoding phase (32) and a transmission phase (33).

14.  The device according to any one of the claims 1 to 13, characterized in that the

transmission means comprise emitter means (10) and receiver means.

15 15. The device according to any one of the claims 1 to 14, characterized in that the
transmission means comprise emitter means (10, 36-44) supplied by an output port (35) of -

an integrated circuit (34).

16. The device according to any one of the claims 1 to 14, characterized in that it

20 comprises storage means (46) connected to the transmission means (8, 9, 10).

17. The device according to any one of the claims 1 to 14, characterized in that it

comprises counting means (47) connected to the transmission means (8, 9, 10).



17. The device according to any one of the clains 1 to 14, characterized in
‘that it conprises counting neans (47) cg?nect ed to the transm ssi on neans
(8, 9, 10). 21 18. The device according to any one of the clains | to 14,
characterized in that the transm ssion neans conpri se transm ssion
condition checking neans (45). 19. An apparatus conprising a nechani cal

act uat i ng1greamhe dévice Accodaigttst 88y 68 of Tthd RBEms 3 id 1$,05H§E4c§§%e3 in that th
fhe cl'aims I to

sel f-powered renote control device according to any one o

the power tupns) Bl Bethliloh MeaE0h bRtk UG m 10

characterized in that the apparatus is an 10 electrical sw tchgear
apparatus (50) conprising nmechanical actuating neans (52) to actuate the
control neans (3) according to the state of said sw tchgear apparatus. 21.

The appar H.usAaappadiusgonprizitg Dmethmicll attiBtiddmeans2@, 58 eHaasdi&icdes tht
that the transm ssion neans (8, 9, 10) emt signals usable to performlogic

sel ectsi vi; I e : ne of t clains. .19 to
o1, char asterPaed 1 it RaPaRlsabyE DRI Al My g SRR A
usable to 8oer'f(fr m di f.fer e%l at ed annunci ati on. 23. The apparatus accordi ng
to any on FReaps ReiRe pgle fp aotuaieihe seqninol Jaeans o3 rgsocidied toghe power

transm ssion neans (8, 9, 10) emt signals representative of a nunber of
oper at i orgengratay{ilyi appar at us.

20. The apparatus according to claim 19, characterized in that the apparatus is an
10 electrical switchgear apparatus (50) comprising mechanical actuating means (52) to actuate

the control means (3) according to the state of said switchgear apparatus.

21. The apparatus according to one of the.claims 19 or 20, characterized in that the
transmission means (8, 9, 10) emit signals usable to perform logic selectivity.

15
22. The apparatus according to any one of the claims 19 to 21, characterized in that the .

transmission means (8, 9, 10) emit signals usable to perform differentiated annunciation.

23. The -apparatus according to any one of the claims 19 to 22, characterized in that the
20  transmission means (8, 9, 10) emit signals representative of a number of operations of said

apparatus,



22 24. The apparatus according to claim19, characterized in that the
rapparatus is an electrical control appasat us (55, 56, 57, 62) conprising
mechani cal actuating nmeans able to be actuated by an operator. 5 25. The
apparatus according to claim 19, characterized in that the apparatus is an
el ectrical control apparatus (61) conprising nechani cal actuating means

i a . : .
able to bg4. aThelabpsrall AccORNEITRS 1R Q??‘%ﬁm&l:ﬁf’éd ‘iir?\fhzﬁetheﬁ'%gﬁﬂflbs- ix:3

el ectrical installation conprising high-frequency receiver
' rises at, | east one sel f-powered

58-59, 1 o erized. in t it co [

renote c o%? &gl alg g@l{r@g&pé)g%?saqs ﬁgs é’g% aﬁ%/) @H@%ﬂ&lﬁ%c}@rlaﬁwuiatms megns able do

recei ver neans being designed to receive signhals emtted by said at | east
one sel f-%@ﬁ‘é‘t‘%‘éﬂbﬁé%@@ra@% The electrical installation according to claim
26 characterized in that it conprises at 15 |east one electrical cabinet
(54) containing at |east one self-powered renpte control device according
to any one of the clains 1 to 18 and an autonmatic control circuit (60)
connegt e t LV, . 188,11 2| ectrical . ,instal]ation
accor (?Ilt ngzst'ool(;ltrllée]%gg) ﬁgﬁg éc\clrcg%i%(%@nzﬁ’c ﬁ}éarrgcg? %relﬁzlé’dﬂfeﬁ th%d’pp?f&{usi s an

conprises .at .l east one apparatus (50, .55, 56, 57, 61, 62) according to an
Ongp of thféleCt{gfaji ﬁ%ntq)é Q@g us (gl) g:omprlsmg mechanical actuating) means able g’]to be Y

actuated by a movement of a mechanical device.

26. An electrical installation comprising high-frequency receiver means (12-15, 58-59,
10 63) characterized in that it comprises at least one self-powered remote control device
according to any one of the claims 1 to 18, said receiver means being designed to receive

signals emitted by said at least one self-powered device.

27. The electrical installation according to claim 26 characterized in that it comprises at
15 least one electrical cabinet (54) containing at least one self-powered remote control device
according to any one of the claims 1 to 18 and an automatic control circuit (60) connected .

to the receiver means (58).

28. The electrical installation according.to one of the claims 26 or 27 characterized in
20  that it comprises at least one apparatus (50, 55, 56, 57, 61, 62) according to any one of the

claims 19 to 24.



