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This invention relates to pagers.and is nore particularly concerned with a
m niaturized 'farm of pager that can be fitted into a watch. Pagers are well
known. A frame or coil constitutes an antenna 05 able to detect a coded
nagnetic field issued by a transmitter a relatively short distance away
(a few dozen neters). If the received code-corresponds to the code of the

pager, stored in a nenpry, a transducer issues an acoustic signal fng
possibly an opti cHHSg; ’gﬂéf’tm chedPR the PRO&F R aB‘f’ the PHFe ’fﬂﬁf’ HeTnust,
e.g., dial g theédepapax_efn QturiF8SRRAY Bodehe€ Talt o %fﬂaéaadihwha

smal | boxes that can easily fit 1n a pocket. Besides the franme and the

transducer, wdtefi.conprise a nunber of electronic circuits and supply

batteries. The scope for a paging device increases when its size can be
reduced, 15 when $39er§ Afee Wdlqdinorn- & fEafe REFPAL| onstivytes fArtenna,n
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sensitivity aflatively’ asiortO disthitess awshl(anBginadbzen hewdre). i1f the kidbwiveldo
“tune the inductance of the frane to 20 the frequency of the field by neans
- of a capaci tende |gorirespansis kirowkbe ocedmnett the pasenctstared iin ademEEY Bt h
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25 energy in such a device. These | mprovenents are thus achi eved

by \#feansl0 oteleponec ongimrent s, a capaci tor and an . inductance,

whose drawback, particularly the latter, is to take up_space and to add to
the cost of the dﬁ%ﬁsee.Paﬂer% SleRifRSs #EE t Fhanedr | YikgoIatl obeRem et 1SAtng to
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' comprise a number of electronic circuits and supply batteries. The
scope for a paging device increases when its size can be reduced,
15 when it is able to detect a weak magnetic field, when it can issue a
powerful acoustic signal, when its energy consumption is low and when
it can be produced for a low cost price.
To achieve maximum sensitivity of the frame to a sinusoidal
magnetic field, it is known to tune the inductance of the frame to
20 the frequency of the field by means of a capacitor. It is also known
to0 connect an inductance in series with the transducer thereby to
tune the latter to the frequency of the acoustic signal thereby to
increase the power of the sound that is emitted and to improve the
efficiency of the transducer, the' latter being the main user of
25 energy in such a device.
These Iimprovements are thus achieved by means of two
cﬁmponents, a capacitor and an inductance, whose dréwback,
particularly .the latter, is to take up space and to add to the cost

of the device. This becomes particularly bothersome when trying to



itSelf. For exanple, Swiss Patent. Specification 533332, or the 05 -
corresponding . German Patent Specification 2149535, nentions the
possi biliy of including a pager in an el ectronic watch but without however
describing a formof enbodi nent. US Patent Specification 3937004

descri bes a watch fitted with a pader that operates internmittently

to save cur rﬁé&‘mel r]:hghis?Lz go{) %ﬁ;ﬁgaﬁg?eéuffﬂgﬁytf ’tot Pft %.Q i Sel&@f'onic.

pi cki ng up t'he external "electro i'c wave and the nmeans for generating
an acoustic wdtgRal are however not described in detail. Reference is nerely
made to an antenna and to a sound transmtter, ‘but no details are

given. Finally, Ti®w ideapapfnssprietingati BIIEBINILh ReFREFHAS nat BeMIiSg

wat ch wherein t cQil of 15 the_notor_is used between dri ul ses as a
detector of #ﬁ&ﬂgtl °F | SFgReLerh SR egatﬁ?kej %Bﬁ‘é’(ftéfaﬁ?f'er#éé?g%’ce%agt Stic
fields thal &BrreQSstdingl ¥érnsAlSpdteBUURDebESicativls PP4058S, t RentidRsnNGnef the
coil pointless. I'n none of the above docunents relating to the watch-making

art 20 is theossibilyr edfer énclading a af rpagert imad éleciradcawatohr bt @i thoud
pi ezoel ectric transducer, tuned bgo an i nductance nor is any reference nade

to the possifRersy GPSEIiPAPRati ntP ot o | FRRRAIBERY aPF FofaRt CRPEGFBY Bnd
the i nduct angg,phpse 48 quBagk. aa%ﬁﬁﬂ;\'ﬁﬁgi&neﬂg y €h da%]_&o A8t SRPEFates

consunm ng and to be costly. 25 | ect the invention is
to avoi d t hefftethberentiss by Gaveuarnayt WihhtHiseus Proait spedidicdtidhncthiehe
frame and with the inductance for tuning the piezoelectric transducer,

wi thdut rdureang tfes peickdpgraimc hefextexnal jglactramagpeticoave gpd thsj Beans t he

m ni aturi zed, pager_accprding to the 30 Jnvention, WQ! L ‘< .an
antenna for f)clprc k??{b“ﬁg“%? var i aaﬁ?‘ésqéf:ecﬁllgg?rggr?é [ ch SI geﬁgl fq&jpgéﬁgﬁg%t}ger
able to genejaat1d ReEHLndLd j3AVidI@19 RRWe Gfo ' & Maftdnha and- 3to a Sow@Ur Ce

having a pair of termnals and supplying an electric signal of acoustic

frequency; transmitter, but no details are given. Finally, Swiss Patent
Specification 639816 describes an analog watch wherein the coil of

15 the motor is used betweén drive pulses as a detector of magnetic
fields. The latter are however interference magnetic fields that may
occur at various frequencies, thus making the tuning of the coil
pointless.

In none of the above documents relating to the watch-making art

20 is there any reference to a frame tuned by a capacitor and tq a
piezoelectric transducer tuned by an inductance nor is any reference
made to the possibility of eliminating tbtally or partially the
capacitor and the inductance whose drawback, as mentioned earlier, is
to be space consuming and to be costly.

25 A main object of the invention is to avoid these drawbacks by
doing away with the capacitor for tuning the frame and with the
inductance for tuning the piezoelectric transducer, without reducing
the performance of the pager.

To achieve this object, the miniaturized pager according to the _

30 invention, which comprises:

- an antenna for picking up & variable electromagnetic signal;
- a transducer. able to generate a sound and having a pair of

terninals;



- treans for generating a logi.c control signal in response to the

el ectronmagnet’ic signal; and 05 - - a switching circuit responsive to
first and second states of the logic signal; is particularly remarkable in
that: - the antenna is a frame having an inductance and a pair of

termnals; 10 - the transducer is a piezbelectric transducer having

a pair of termnals between which is,prgovjded a static capacitance;, and i
Thot | the owitchi By SPHER| RVIGS  PRHGSH PORIBRIBERS SR DO St ae |
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first state of t Qi Cacornkflereqleligy; frame and the 15
transducer in para?‘lﬂel, aand, I n rggpongié to the second state of the

| ogi ¢ signal, theneassre fand deherdtiags@auchigicncoantirok Signall tin tdspohss rtonal s

of the source. Qther features of the invention will becone apparent from
the following dedBfipecsioradnetie signah’ aference to the acconpanying

20 drawi n and gi vi ng,..hy. way P ' Lctiye
ranner . o form ot oAt B TteaRa g Ml aolt kb E b f7
whi ch the sane ref ahgnrRGcasiynised for the sane elenments: Figure 1 is an
exanpl e of a bl ock diagramfor a known pagi ng receiver; 25 Figure 2
shows a possibl e drapartigularig repgrkpbiegimitbatcei ved by a pager franme and

Si'gnal S appear  ng. S0° HBCPIRCbar® RS PR dori HPEate; AT A REEE L, o

si gnal s appearing:
4 S the equi vak@iaisdi agram of a piezoelectric 30 transducer
connected in series with a tuning inductor; and Figure 5 is a block

di ar\gfam W a watclhéi ttredsdicen s papimzoebsiirie rtyansducke havingta pair of - 4-
A pagi ng system conprises a transmtter and a series of receivers carried
by a number of peofPERinplsE helWes phish igprovided,a static capacitance; and

in that
- the switching circuit is arranged to connect, in response to
the first state of the logic signal} the frame and the
15 transducer in parallel, and, in response to the second state
of the logic signal, the frame and fhe transducer in series
and to the terminals of the source.
Other features of the invention will become apparent from the
following description, made with reference to the accompanying
\ 20 drawings and giving, by way of explanation, and not in a restrictive
manner, one form of émbodiment of such a timepiece. In the drawings,
in which the same references are used for the same elements:
Figure 1 is an example of a block diagram for a known paging
receiver;
25 Figure 2 shows a possible shape for the coded signal received
by a pager frame and the logic signal correspohding to the code;
figure 3 shows the shape of signals appearing at the principal
points of the Figure 1 diagram; _
Figure 4 is the equivalent diagram of a 'piezoelectric
30 transducer connected in series with a tuning inductor; and _
Figure 5 is a block diagram of a watéh fifted with a pager

according to the invention.



magneti c sinusoidal. carrier field or wave, that is for instance coded by an
anpl i tude nodul.ation and which has a specific carrier frequency 05 and
sufficient power to reach thé receivers within a given radius. All
receivers are tuned to the sane carrier frequency, but a particular
receiver will only respond to the transnidtted wave, e.g. by emtting an

acoustic signal, |f the code 1-9f t he ve correspon i to the code .of t
recei ver, stored ¥nPa9tshoPYS o RactFP %ﬁ/e? '?ﬁb‘g fitis a0 o & aSeHdeFs ent

code. |f seveslivefPUBsrialedr asei ¥ HumbeF @t peameraﬂh% tFanBRi GUPOLIdiRBesaCaS,
a different carrier frequency is allocated to each group. Typically,

frequency fmagpetic heinugoidal camvierr fheles obstameenthd® imndor Shstéde, codudid

frequency f of the acoustic s%%nal ranges between 1 15 and 2 kHz. Figure 1
is a sinpli f?’éd"ﬂu‘%’ﬂéﬁ“lﬁ nodylatine AadiHRCP esi § sPectEic GRRE eddenayr ane

or coil Igsh Ie?u(ff.t%ﬁéxit P?%B{a apge Ll ]thé‘cxtécggv tﬁﬂtae xfg-aﬁixfé‘ up

the magnetic e Vo |nduce in the the can be
i ncreased, iKKnpeteivarsicare bytuhedi g Ahel Nshiet ammei_c fre@fencfhebufr&ne
to carrier freguency [err] by neans of a capacitor 2, having a capacitance
[err] conneck®&digelayssreqedverr wihhl 9n1YI'WP§P°'\ﬂoF?a@e trangmitted faviepl ¢« by

the quality factor of the fr men”ea ure frequ err a I ed
to the inputb‘f)f ea*VSPﬁ & eﬁciuﬁ cf"nsdﬁmf et‘]g %?Eﬁ%ri %‘Eﬁﬂ?ﬁp‘g t he
sane frequengy kRérloly WRaNEhe?SréeivérJ- st@re@erﬁ{” 8 ﬂmoﬂ*'arEhéh flebbffer The
out put of anplifier 3 is connected to the input of a denodul ator 4 issuing

on s omopmesa»oetisgn&b 85 mreqat chde. Jér several qroupe ofwecelivers sespond t o
the positive ha g of, the ted carrier wave envel ope, To _each

't angenent BeTaHe Ja IOBPOuIG o st ar SAFEPTARE GIEISF pAHOBPhAS30
code. Signalafhgchfed?RB! defl &buphe i nput of a decoding circuit 5. The latter
conprises a nenory in which"the code of the receiver is stored -5- and

nmeans for conpariTgitally,cofiequendy t Be ofodthd carsisrt b banges gretivedr 28]
t he conpari son shows that the two codes are identical, signal
and 55 kHz, and freguency flof -the acoustic 51gna1 ranges between 1
15 and 2 kH=z.

Figure 1 is a simplified diagram of a known paging receiver. It
comprises a frame or coil 1, having a self-inductance Lc, acting as
an antenna to pick up the magnetic field. The voltage induced in the
frame by the field can be increased, in known manner, by tuning

; 20 inductance L, of the frame to carrier frequency f; by means of a
capacitor 2, having a éapacitance cc, connected across its ferminals.
This voltage, then multiplied by the guality factor Qc of the frame
measured at frequency fo, is applied to the input of a very selective
high frequency amplifier 3, tuned to the same frequency £y by means

25 of, e.g., a ceramic Or quartz filter. The output of amplifier 3 is
connected to the input of a demodulator 4 issuing on its output a
signal 4S made up of a series of pulses which correspond to the
positive half of the modulated carrier wave envelope. To each
arrangement of the pulses of signa1'4s there corresponds a particular

30 code.
Signal 4S is applied to the input of a decoding circuit 5. The

latter comprises a memory in which the code of the receiver is stored



58S on the output of decoder 5, narmally at a low logic |evel, goes high for
a brief instant. A bistable flip-flop 6 receives signal 5S 05 on its set
input S, thus causing the output Qof flip-flop 6 to go high if the output
of decoder 5 is high. Signal 5Sis also applied to the input of a

nonost abl e fIip flop 7 whose output isnermally low This output goes

hi gh for eo h transitio f. si na4 5S
fromlow to [ ghﬁéﬁ#‘e%ﬂ?ﬁgfﬁ Eh rébgo%ogﬁheecggtcﬁgf gfanﬁn Pt ? R

applied to the resettnbn&ﬂpa&ﬁfn fsﬁéoﬁr tha the WaRSEodet i 1&Atiiu§1,g%e§nélow
after each puI se of the signal. Qutput Qof flip-flop 6, which issues

signal 6Q i58S| ionkekhet coutputi rﬂfutietzﬁdea .woornaldy 9N gm dogic favelot begs

[ t f th b t { t f t .
2Bignal of RER.CEE: Ao SEpRfetent " BEehld Wit Cheialeen AckelilE
li nked t ogd hen i Ryt sbe oinpnew ema b&uﬁrnglaxe Bt boeLeipiahepts t8 g

source of electric energy and which has two output termnals Si and [err] A
circuit conphigh ngf dhei outpot of decaferi hidischigiceSignah 5iisexlse applied to
pi ezoel ectrigc transducer 11 is connected across output termnals S 20 and

S. 2 The op'é‘?eathB‘h" o612 meReStaRlf fidP-41 ! Jthope \qUtPUhdR BRFMALLEPBed with
reference to the gi % p%tg_o egn @ggurfo% Zazy;ﬁeg négantexgrr@egondg agté}oded

magnetic field |ssued y the ransmtter of pagi ng dystem 1S hown
as a functioeechfi trameibjonvaue Eibmal?5s g Fow? to [Highongpe sﬂ_maanismeafﬁy
ampl i tude nodul ated carrier wave formng a series of em ssions of equal

dur'a¥i on, 1%pF'!9ad°'6%\t tPhefARELP nd 15 aoPRiiedddi nfhry reretdi iarMteRtofcodes
of the codi ngy ii%eﬁm T%oggg%%tte&ﬁtgel& ssued ch. LP 2 eg&sghiéeeré {H%;Jces

in the 30fra gurela geo esarresape as"wave
frame 1 is tsnpdiby cuepaciot 8f fiplfiepVe) _Ruaﬂal Qaéweggda 69, tiSelinRedad of a
few dozen mcrovolts. After being anplified and denodul ated by - 6-
one input of a two-input AND gate 9, the other input of the gate
being connected to the output of a generator 8 producing a signal of

15 acoustic frequency £ The output of AND gate 9 is linked to the

1°
input 15 of power amplifier 10, which is equivalenﬁ to a source of
electric energy and which has two output terminals.Si and Si. A
circuit comprising an inductor 12 of inductance %)in series with a
piezoelectric transducer 11 is connected across output terminals S1
20 and s,_.

\ 2
~ The operation of the Figure 1 circuit will now be described
with reference to the signals shown in Figures 2 and 3.
An example of a coded magnetic field issued by the transmitter
of the paging system is shown .as a function of time by wave E in
25 Figure 2. It comprises an on-off amplitude modulated carrier wave
forming a series of enmissions of equal duration, spread over time
according to a rule defining the different codes of the coding
systen. |
The magnetic field issued by the transmitter induces in the
30 frame 1 of Figure 1 a voltage of the séme shape as wave E. If frame 1

is tuned by capacitor 2, the voltage obtained is in the region of a

few dozen microvolts. After being ampiified and demodulated by



citcuits 3 and -4, the voltage .induced in frame |I takes the shape 4S
shown in Figure 2. The sane signal is also shown in Figure 3 over a |onger
period. It is made up of a séries of pulse trains, each train defining the
transmtted code. The first pulse train starts at an 05 instant J[err]
and ends at an instant [err] Sim]l ar I7y6 the second pul se train starts at

an instant T ds n,inst err Fi rd ul se
train shown ?gﬁr’hésjs aﬁd °é'%ds‘fl th1ans 5 5t 34’?? in g%a““t ert regtf)ee ) ?/;

The durati aghokfl lin OFigaeh Dukge s*araalsnghal GeNgisy bhown! I€ Figare 3 ami k€S

to the duration [err] which 10 separates two consecutive pulse trains.
The pul se t rikinger f glekibed.ontt disordrsr up roft hi seniey afnpulset hraipsr seachbbraig
paged replies qr ,the transm ssion ceases after l:ﬁ%redeterm ned tinme. If the

code of the JRfi8trg [ &%) Hﬁ?ﬁ“ﬁ figeht SPIRst afft® TELEPRIRA FEPaftants: @ orr)

COrT eSPONgS fehfial 1IEMApls? Aok ACERUStant il AP ENGC e LEGHASHASNOr!
pul se at an I nstant |ate y follow ng instan y si gnal
55 in Fi guretﬁ;mTiuastpLdtsen inpphnted  5iand| émiseatisdny iistahherl i'nput Findlly,
flip- flops 6 and 7, causes output Qof the first to go high, as shown by

signal 6Q athe t HeirduPwise braimhghamscheaingAngoendmat staateTg ' GAI BCEi vi ng
| 6 | _all owgth
si gna Q Onre%ggff)iggh.% %FS gﬁgsémnw‘l‘ 611 ow. el‘ 5'&“%&&) trp%g%& el'.gafl?/ fll or

gener at or Input, 00 reachot he 1 npu

10 Pi ezoel egdnstént.r ansslusaiie 1appliksough bisd aarﬁi@htfod-b(y 1§d Orwl'iiZ:h vi a
lifier 10, then generates an acoustic signal fr stant T1 .

Th si gri&) mrstqsertv}o smgtwmtwlsgntrmgmrmhemulse traipg iqiéomqme

needed for the outpuyt of m)nostabl fI| 7 bri efl hi
cause out put3RSBPT pilB; AN HaY,- ‘I“T '1%0 %%P wREH rﬂ% iﬁé%%’pﬁigdéf BND
gate 9 bei NGy aR¥nfdAbh | dakedlaskF d p}g@tgm%h {ixem acoustic generator 8 is

bl ocked and can no | onger excite transducer 11. 30 The acoustic
signal definitel3f shepsodat ofi ndleanpulsé? trhithetperingnabenstatafgdndoes
what needs to he done before that instant, e. dialling a_ _tel eghone

number , to qu}B% q;h%psq§p5rﬁinpg§;qﬁﬁonds to tha memor1zed in decoder 5, thi

15 circuit issues a short pulse at an instant immediately following
insfant T; , as shown by signal 58 in Figure 3. This pulse, applied
simultaneously to the inputs of flip-flops 6 and 7, causes output Q
of the first to go high, as shown by signal 6Q, and the output of the
second to go 1low. AND gate 9, on receiving signal 6Q on one of its

20 inputs, will allow the signal produced by generator 8, applied to its
other input, to reach the input of amplifier 10.

Piezoelectric transducer 11, through being excited by inductor
12 via amplifier 10, then generates an acoustic signal as from
instant Ti_. This signal lasts tzlseconds, until an instant Th, i.e.

25 the time needed for the output of monostable flip-flop 7 briefly to
go high, to cause output Q of bistable flip-flop 6 to go low again.
One input of AND gate 9 being low from instant Ty, the signal from
acoustic generator 8 is bloéked and can no longer excite transducer
11.

30 The acoustic signal definitely stops at instant T) if the
person being paged does what needs to be done before that instant,

e.d. dialling a telephone number, to stop the transmission.



-7- Oherwi se, a second train of pulses, identical to the first, is
transmitted as frominstant [err]- triggering, at instant [err] a second
acoustic call which lasts unti’l instant [err] The <circuit in Figure 4,
having two termnals A and B, shows 05 the equival ent diagram of

pi ezoel ectric transducer 11 and tuning +rdaector 12 of inductance [err]
connected in_ series. This diagramconprises a static capacitor - CO

whose t er mi n2FReTHIZE ¢ ofinetereRd t $TalhoPf o RS antdentiert upe dheafinsduis or

[err] ., a resj it'll.%dangs FrbR PGSk CL, JQSQ&?E%C iattaﬂ'fs%agé 'ISt'?t% %e?%;]ed

capacitor [err| Is equal to that 10 beteen el ectroded "o
transducer, awdusitéc dale whichr Estsyurtiopiistests T. 6f the transducer are
represented by parameters [err] of the noti ofal branch. Mbti onal

capaci tance Cl i|sTBpFékeuidt ely Tomire: i e baving&yo ttarpinalat} and dypabetsance
Co whoseyvalie , di hape ,1 t he tall.izations,
bet ween iosnFLtgendgggi‘{?E&?ﬁ ggg tch %aﬁgﬁgg‘?&rﬁg ftgrgn%rugﬁﬁ fflE%'?JAl It’f1 "

wat ch di mensisdifetotr t 12arcd Y phdidthiledE€LCI Icohhedted haVeseridsaAmthes Q@bhgadiout
25 mm and contain a thousand turns of 02 wire approximtely 50 mcroneters
in di anet er. cmprigeriuat Hodi¢ ecppacjftorudl, hdseaterminals fare coppegiedntd @ mH
and 50 nH 20 Capacito err], can therefqgre be qujite suitable for
tuni ng frame™PHERRY orbrf'gcs’r]'l“‘% {’?le Jﬁas?’b 6?J‘{q(§8re>¥'ﬁreﬁer%ﬁ38§ Rih&8%d these
tWO COMPONeNtspacdoAKe, Tk bapaRPEatida! & IRatRY BhpatitdP e B JGLEMIUBNEARS
from3 kHz to 50 kHz, H\CI udi ng that used -ian pagllz'an%g;;L systoems.eEAn obj ect of

t heNnvenkd obetiweeng tthe eldlettixidest [vf f thenettansduce:Gapatdileorthds Wibratdrys
object is clearly achieved by wusing the capacitor CO of transducer 11

for this purPoPErtisfhe 8hethe| Fangfuger s erresented by pazapsters L tr Bps Gyt t er
wi |l now be SP"{E&E +98n ﬁrg%r}gnom, the larger the current flow ng through
c T 0 g

notional bran err ure 4, the |ouder the sound 30 being

enmtted. For thisustiedal i @apiatbﬁcd)eﬁt is@bproifatdlyec1000 tog ACdHRFStRdNS
term nals of capacitor Q0 nust be as high as possible and the frequency of
the current S¥HiFd EPpreEaPend oo wheser ealy@agan range, depending on the shape

15 of the metallizations, between 1 nF and 50 nF in a watch transducer.
As for frame 1, built to watch dimensions, it can typically be
circular, - have a diameter of about 25 mm and contain a thousand turns
of a wire approximately 50 micrometers in diameter. The inductance Lc
of such a frame then lies betweeh 10 mH and 50 mH.

20 Capacitor C, can therefore be quite suitable for tuning frame
'indqctor I.c . On the basis of the extreme values that these two
components can have, it is possible to cover a range'of frequencies
from 3 kHz to 50 kHz, including that used in paging systems. An

_ object of the invention being to eliminate the frame tuning capacitor

25 2, this object is clearly achieved by using the capacitor C0 of
transducer 11 for this purpose.

The operation of transducer 11 as an acoustic transmitter will
now be considered. As is known, the larger the current flowing
through motiocnal branch Ll' Rl’ Cl-of Figure 4, the louder the sound

30 being emitted. For this condition to be best achieved, the voltage
across the terminals of capacitor Co must be as high as possible and

the frequency of the current should correspond to the resonant



- 8 - frequency - . [err] of thenotional branch. If Vis the
alternating voltage, of frequency [err] , generated by anplifier 10 across
tecmnals A and B of the'Figure 4 circuit, if the notional branch is
consi dered open, and if inductance [err] of inductor 12 is such 05 that
[err] the voltage across the term nals of8 eapacitor CO would then b

e
Corr] . A EESHEBRE di oqendPBS. ¥ Uite) yph B ROt ol Pradfe Thel wSotbe 3
and 10. TheayedrnadfhdiC he Jger g f¢capagd r \whes
| oaded by thg not | oﬁéf gﬁ%@% m%sefqeﬁgée%?ﬁcﬁ [ sa‘%‘%“tgeﬂaﬁ‘{é’e E%r?%é?{ekd‘wtgb
that of C0, agrdss tterminel=i A swdstBmnbE atteyFiguwrat €rcirbait,Vif Tihe anstiidnsl

bul ky and costly copponent, in accordance with another object of the

i nvention, i Hﬂ‘i}é"‘or{gf%%’r#eﬁ%d r®BPad®d by ipdughenge LoPISvﬂé\?JE?‘P“l {2 tigesuch

I nduct ancg; [ f_¢f g2 ' darr ran r 11
are tune togﬁdel'?‘?%cfﬁgﬂg?h%eﬁ)]qa%?%tcﬁgé%g#‘% ?%?%\l/ga\e/lg : Lf ﬁgg?a%]’fsﬁo%i%h%g“g t he
frame at acousér Cbér @auencyo[@q:r,] p%mmﬁ@%amﬁuti waBtor offi iRfactdedl at han
[err], would not be adequate though it affords sone inprovenent conpared to
a direct dri$ee®eney afgducdt lropgtignpfradereiesy. @ value off @, eameange

i nduct ance [ to fJrequency lerrl]l.,. an additional capacitor 13, having a
capaci t ance ée#'lr ? can®be rcighn{é’(?t% ﬁaﬁepafrrgﬁe'?‘ev&etrﬂl@srf?a?mght&ﬂn in
Figure 4. JvéH NGher S1o@dddl e¥Pdthé f mot{thalValrdRcidl whodd IapddahibEsis h -
rel ati onship [err]. The use of such a capacitor across the term nals of
t r ansducel0 1¢onparad cdwpl thedt | @ C35 widil cthussrémanie vaubstanpiinl Ly greatsat toarby
the possibiljty of doing away with capacitor 2 and inductor 12 in the

di agr am of FYgure 1. Additional capacitor 13 can be a second piezoelectric

transducer havi ngroa a3bddi @ %ﬁ@;i,taﬁceosﬁw] cznﬁo&em,t&anéé&?mewm

consi st of a single elenent having two es with a comon term nal on one
side 30 and angihier abjbet mifntihe inverition ptihductordi? caadde vépldeed| gt Eednd WO

el ectrodes defining one of the transducers. The use of frame 1 either as a
magnet i c Wavé' pi“ﬂ@‘(ﬁf .otf Fheinductance Lc of frame 1 and the capacitance c0 of

15 transducer 11 are tuned to the frequency f. of the carrier wave, the

0
efficiency of the frame at acoustic frequency fl, approximately
twenty times less than fo, would not be adequate though it affords
some improvement compared to a direct drive of transducer 11 by

amplifier 10.

Y 20 To tune inductance L, to frequency fl' an additional capacitor
13, having a capacitance C,', can be connected in pafallel with cO’
as shown in Figure 4. Tuning is achieved if the value of qo'
satisfies the relationship (C¢' +C0 )Lc = Llcl. The use of such a

capacitor across the terminals of transducer 11 is a complication

25 which is however amply compensated by the possibilitf of doing away

with capacitor 2 and inductor 12 in the diagram of Figure 1.

Additional capacitor 13 can be a second piezoelectric transducer

having a static capacitance Co'. The two transducers may consist of a

" single element having two sides with a common terminal on one side

30 and a pair of terminals on the other side, each of the latter two
electrodes defining one of the transducers.

The use of frame 1 either as a magnetic wave pick-up or as a



tuni ng inductor for transducer 11 and the use of this transducer either as
an acoustic transmitter, or as a tuning capacitor for frane 1, is only
possible if a switching circuit is used for suitably connecting the frane
and the transducer to fulfil these different 05 functions. Figure 5is a
bl ock diagram of a watch, e.g. digitalTs $rtted with a paging circuit

according tg the invention.. The watch part, of. siandard desi jses a
quartz 20 ag‘t“f"r?a a® é‘cg?ﬂefﬁﬁsgcfa%s%?ﬁt &it'lnisff’gd checﬁtls? Ofl,gmasq (Q:Bun%[e]?éllz& a
drive circueitrdd a&¢l ad ddbudtd ttrbnsiditsdl A¥r adba tUdinhidapditrdsomispamd Ni Ng

circuit 21, connected to each other, together forman oscillator. The

si gnal fromiihdsoverndon pissiblat 4F nisngseitcbing  girduitapplused fioy syidabliput of
gOllmt er 22 covme%m.ingh a%he a frrarlgc-lz ngt%l t QHE—: grﬁ%éan uc%%‘?ﬁoi?éi%%&geﬁ%?é&%§eﬁ§% sﬁgd
respecti gl ¥yugetlbond. frequency signal 15 made up of pulses and a signal
of acoustic frequency. Qutput [err] on the other hand, produces a signal
provi di ng the ti mbgunef 05 ndssi om. bléck disphi efl at eatdhe epudigiftally ifisted rcuit

24 which generates the signals needed by display 25, to which it is
connect ed, ¥&th n@i RAGENY (B TEVHp acerding "to Y inBepfiinl- FRPLVHCRHRRfitr °5

conprises e 4, n al,ne .descri | | af i on
to Figure 1Eg£n®%|§m']qe§r 3 08‘2‘“ gg?%% ?nd%%?ﬁz Fizgufégse.lgf/b%%s%zcgr%%igb- lop 7
in Figure lphfntatRimfedirduit F1Qure cbuntey 23 0uat @rive eirdiitpiseandesi gn.
Counter 23 receives, on one input, the pulses issued by the output Lerr] of
wat o 25 1@odbgihel2 displiay 035an@uatkz 2Amnd maintaipingscitoydh Hu| gennseted gnal

5S resets counter, 23, then_ triggers a countin eratiQn. | |

counter 23 %gs_de@g‘a JHhrte 539?_ v ot 1%?56%1?%0&””@1& 3%}%2 % 2 heut R
of bi stabl egfiidut f&OPulinthiRidd MBiRRLHUEEL 48 dhphlied RoStEO YRS of WduBitmONds
to time interval t21, previously set by nonostable 30 flip-flop 7.
The i nput oR2ANDight dad, avhngin outpuEi gfjr@dltwmgxﬂiinkbwwgutﬁézcﬂndp - of
acoustic frequenc¥g?%ener ator 8, is, connected in to the

. h ' 5 i t
out put S3 ofB¢odA 259 PEFPYENn 1S58 rfsg?"g'i’réﬂ*iﬁg\/Fl u%ﬁ%q‘?%#’réc I?EﬁJUency.

15 made up of pulses and a signal of acoustic frequency. Output 51' on
the other hand, produces a signal providing the time information. It
is applied to the input of drive circuit 24 which generates the
signals needed by display 25, to which it is connected, to indicate
the time.

20 The paging part of Figure 5 comprises elements 1, 3, 4, 5, 6, 9
and 10, already described in relation to Figure 1 and similarly
connected in both Figures. Monostable f£flip-flop 7 in Figure 1 is
replaced in Figure 5 by a counter 23 of simpler design. Counter 23
receives, on one input, the pulses issued by the output Sb of watch

25 counter 22 and, on another input, signal 5S. Each pulée of signal 58
resets counter 23, then triggers a counting operatibn. Once full,
counter 23 issues a pulse on its output, which is connected to the
input R of bistable flip-flop 6. The time neéded to £ill this counter
corresponds to time interval t21, previously set by monostable

30 fiip-flop 7. The input of AND gate 9, which, in Figure 1, was linked
to the output of acoustic frequency generator 8, is connected in the
Figure 5 circuit to the output 53 of counter 22 which generates a

signal having the same frequency.



- 10 - The switching circuit of frame 1 and of transducer 11 nentioned
earlier is represented by block 15 im Figure 5. This circuit has three
inputs, [err] and [err] and t'hree outputs, [err] and [err] . Inputs E
and E are connected respectively to outputs [err] and S2 of 05
anplifier 10. Input E3 receives signalk 8@-fromthe output of bistable
flip-flop 6. Qutput Si of circuiit 15 is cqnnected to one tgrmn of
frame 1. Out puttPeSEWISFRAG BT §r%‘benﬁeﬁde8$tf(f°8ﬁ “c_teérfﬁr Hﬁ?%ﬂ“eﬂ
capaci tor 1y ¥dj Clis RaBresdnt&dPay! (K1B6E 180UAl FiQuredPAGhiSNGecHIX nak
capacitor 13 1n Figure 4. The other termnal of thrs capacitor is 10

connected tthrese ihputs’,nsi, (E£ ancanidwndrtﬂrbeamtwbs,t Bg.s%cemi erInpuds of
frame 1. Frane 1, transducer 1 and cagacitor 14 t hus have a common .

termnal . Ena®dy, Epudgat GERREGtednpiasPpetivelRndor HYBYHRr Si er AP, 8F the

t ransduce r ected ope ORI ' hal |
to. ot ¢ dlfe a1 ERRRECIEC b 8S ARSI 51t OB erdp BRBIERE e REGANS! |V
connected t G19pifich B. aodatputi £ClofBeir@ui WIS cohfédted. tSwhé ClernfnalCan

take up two positions, [err] and [err] In position [err] switch A closes a
cont act whi divare nids cwtput [Serr9f coreuiulS Bs. conpepted tp meaberndprhPf ferr]
is connected to j.nput, Jerr] Swtch B can al so tak up__.two Qs t, Qps,
[err]  and ?B?ﬂm_ n b‘{)sf'#c&nw['aésr rf scfﬂf’?%ﬁtagfzio e@?’%sgg q?gm%%%{e a‘%ﬁ _ 8£o
that output daBhédedrS 190R8" #ib¥R AN ThE HRREE{GRINA oPUHS! cdpRbliior $s
connected to Input El. The rel ays not shown, actuating switches A

and“~—~B, 18r eoconetted| |txohy tirgimil 6€) tzhusduden Fi gud cto3theTiseconst gerninad

applied to input [err] of circuit 15. It will be assuned that when signal
[err] is 259foufr vmi'ch@%‘“ﬁ aht BYERENPRF pddi (3EnPREtH9T é%aufﬁrl?ﬂvea d
that when sigpgh, 6Qte windh IN FKh1GHeSuduRNS! BidhR kN faSidd 88RerdZeAiital?.

The pagi ng part of e Figure 5 circuit operates ak follows. In the absence
of a coded pEgthg tragsiticer arei gommeste toSheaanbtherin Figures 2 and 3 all
remain | ow and switches A and B therefore occugy 30 positions [err] and
[err] Bot h Cizgyl naP s coppriser sesentially 1tig awitches JoAnd & aperadedot h

8 ¥k, Y B0 TRy O SRRRBAAP Ko W 0BT it !
to output s& . Switch A can take up two positions, a8 and a. In
pdsition al, switch A cloges a contact which links output Si to input
El' In position &, output Sl is connected to input Eb, Switch B can
also take up two positions, b1 and b2. In position bl’ switch B

20 closes no contact so that output Sz is inoperative, and in position
hé,.output 52 is connected to input El.

The relays not shown, actuating switches A and B, are
controlled by signal 6Q shown in Figure 3. This signal is applied to
input ES of circuit 15. It will be assumed that when signal 6Q is

25 low, switches A and B are in positions a8 and bl and that when signal
6Q is high switches A and B are in positions &, and bz.

The paging part of the Figure 5 circuit operates as follows. In
the absence of a coded paging signal E, signals 4S, 5S and 6Q in
Figures 2 and 3 all remain low and switches A and B therefore occupy

30 positions 3 and b Both terminals of transducer 11 are then

1 °
connected to both terminals of frame 1 and one terminal of capacitor

14 is inoperative. 1In these conditions, the frame is tuned by the



static capacitance of the transducer 11 on carrier frequency f of
signal E, and tuning capacitor 2 in Figure 1 becones redundant. Circuit 15
remains in this state until d coded signal received by frame 1 is

recogni zed by decoder 5. Qutput Q of flip-flop 6 then 05 goes hi gh at
instant [err] , causing switches A -aidd -B to nove respectively to

positions a2 and b2. Qutputs [er and [err anplifier 10, which acts
as an acoust??ﬁ?edi?@ﬁﬁ/tag‘%nﬁ[f sg%ﬁ c*é‘_,’ Bc4’hg$1 %nﬁﬁ’éréleédfreﬁHﬂﬁYgﬁos‘_?/ﬁ tch
A, to the tegjgndals, ghattudia l&?%ci]tjl_aé'v% ?i.nf Fidlirel1 btegHﬁes‘é?gdd?ﬂaw.dUCt or 12

in Figure 1 useless. Capacitor capaci tance 'S connected
directly to the tetrsubtl s150f rénagns rimn sklisc statehuntigha sedded hsignaCafeseipent | v,
transducer 11, being excited by anplifier 10, generates an acoustic pagi ng

signal in the¥ b&ERmuiputs EBFRAEFEHSY deqoden iy Aot aE FLiprEoRsAi H1% for
t2l Secog%f:é?o%‘e%gnataé N$hlhe T2, W gé&tu%ﬂ%gggéﬁc%sf W par;A 0g § 90548 ! g‘t’v

15 trans i'S “once nbre connécte ermnals of frane 1, as

the start ofrédpceiele. Id poateoRasahapa pP. LAGRRARSS, adld)e opagiplyssdrgnal ,
a new cycle, identical to the previou$S one,“is trlgge]red at® instant [err]
The inventi ofP. swisisth oadts | &% apd acoustic plrpauendy usignalesburcd, Zredthaw | bed
above, but the  scop of thi patent .extends .to | | ui val ent
forms of ci _r?:?ﬂnfgt?‘ﬁerglfr(?r“?’h F(ﬁ"ig%nﬁr e, ot g Zerminalt &% ﬁﬁa"ﬁﬁg%?rsgén‘ﬁiang of
circuit 15 i prepledU e Bhud ChERINC EndiRToFAZCiA FiGOFY 3CHse1edd e TRPAANLRCIS CaN
of course within the scope of the invention be replaced in known manner by
el es+r oni 10 sef t chpary tdese COSp 25 $sicleonmeciteddirettlys tarktet taminalss pénthgat es.

- 12 - CLAIMS 1. A mnjaturijzed Qager, in particular for a watch,
conprisi ng: STARRNNGRTenHRYONSR AWAtCH cRrn B%e%’WBM'ab?ré“@F‘é‘fﬁrro gnBeing

Z i gQ?'ﬁ 05 excited” by ddpAREfUICCY0, Glddratdl!dn hOoudt 98 HaGidy SRYAA FRGRAVI NT
g best output conditions. This paging signal is transmitted for t21
seconds. Then, at instant T2' witﬁoutput.Q of flip-flop & going low,
15 transducer 11 is once more connected to the terminals of frame 1, as
at the start of the cycle. If there has been no response to the
paging signal, a new cycle, identical to the previous one, is
triggeréd at instant T,'. )
The invention is not only limited to the pager illustrated and
20 described abﬁve, but thg scope of this patent extends to all
-equivalent forms of circuits therefor. For example, to facilitate the
understanding of circuit 15 in Figure 5, reference was made to
contacts. These contacts can of course within the scope of the

invention be replaced in known manner by electronic switching devices

25 such as transistors and transmission gates.



of termnals; - a source (10) having a pair of termnals able to
provide an electric signal of acoustic frequency; - meanszw’l m
generating a. logic control signal (6Q 10 in res ’ﬂa l{”j@’
el ectromagnetic signal; and - a switching circuit (15) responsive t%o

and second states of said logic signal - tharacterised in that: - said
antenna (1) is a frane having an induct ance and a pair 15 -of

termnals; - said transducer (11) i%l ectric transducer having a

pai r of term nal § bgty®eReiled da &%epr QUi 564 1 Bu Bl aChldh), t%&h%gisi%q in

that - said swtchi ng circuit I's arranged to connect,

response to sai ¢ anr sintetirat e(b)‘ fhe Ipagkingsi gnak, vdrfieble &ﬂl”&:iﬂ‘bﬂaﬁm.lc
transducer in parallel, and, in response to said second state of the |ogic
signal, the frane §+9Palhe transducer in series and to the terminals of said

source. g A pagery asthaBs&.l%ng@’1t)Ch&r1§C{oe %8&9&'9 ik Cfﬁ-‘[ﬁehédlgg §F 25

of said frarre IS tune e capaC| ance of sal rans o t he
frequency of said Bagm-hmalfsl-el d. 3. Apager as in claiml and 2,
characterized in that it further conprises an additional capacitor (14)
connected to the-téar rﬁqwacg 40k diagting anpaiucef tsrainadsdandiabbhitagpravidei t
when said 30 logic con n said_second state. 4. A pager as in

claim3, wherein tfi 3 c’tcaﬁg%’a&f €§i°8u§?§n§rﬁqé‘e?ﬂdde by said static
capaci tance aUgWE-nhé‘&:SbY(s‘ 16528 28C1 faiNgendtat iy @ Bslct ésttabl Cs'ilaﬁ&i tep)to

sai d acoustic frequency
N 10 . in response to said electromagnetic signal; and

- a switching circuit (15) responsive to first and second

states of said logic signal;

| characterised in that:

- said antenna (1) is a frame having an inductance and a pair
15 of terminals;
| -~ said transducer (11) is a piezoelectric transducer having a
pair of terminals bétween which is provided a static
capacitance; and in that
- said switching circuit (15) is arranged to connect, in
20 response to said first state of the logic signal, the frame
and the transducér in parallel, and, in response to said
second state of the 1logic signal, the frame and the
transducer in series and to the terminals of said source.

2. A pager as in claim 1, characterized in that the inductance

25 of said frame is tuned by the static capacitance of said transducer
to the frequency of said magnetic field.

3. A pager as in claim 1 and 2, characterized in that it
further comprises an additional capacitor (14) connected to the
terminals of said transducer via said switching circuit when said

- 30 logic control signal is in said second state.
4. A pager as in claim 3, wherein the inductance of said fréme

is tunde by said static capacitance augmented by the capacitahce of

said additional capacitor to said acoustic frequency.



