-1- PORTABLE DEVI CE FOR RECEI VI NG ANDY OR TRANSM TTI NG 0301225 -6
RADI O- TRANSM TTED MESSAGES COVPRI SI NG AN | NDUCTI VE fﬁg 1|, VE
ANTENNA The present invention concerns a portable device # r
receiving and/or transmtting radio-transmtted nessages which conprises an
ant enna capabl e-of picking up an el ectromagnetic field carrying _

radi o-transmtted nessages. PorTtbl e devices of this type, which
soneti nes take t heBEB AEV T OF RORTVING ANR/ORt DRANSMIATENG r eady
known. An enbodi nent ofg 3¢ ' [ ed- ropean Pat ent
No. 0 312 792. This docunen I SC o%@gﬁnﬁﬂ ShGES ﬁ;%%{l@gr% an ant enna
and a micro-receiver arrangedNRYCTINESCAPKGETEVE cANEENADri ses a first
conductive elenent in the shape of a loop situated in the upper part of the
case and a second conductive el enment connected to the ground voltage of the
i cro-receiver arr dnGedhasaite Inyrat ipay catcauns cagor akde chevigcanfor

tuning circui ree@inEGics dM@sEr t ¥PakONIEEl hie ralagtRRtSinhilteed NRUE SaQEst he
m cro-receiver The first elenent of the antenna fornmg wth the Second

conductive el St acORPLdSSS e 2Bo AP EENRENGFPIRIe of picking up an

electromagnetic field carrying radio-transmitted messages.

A T
4

Portable devices of this type, which sometimes take
the form of a timepiece such as a wristwatch, are already
known. An embodiment of such an arrangement is disclosed
in European Patent No. 0 312 792. This document discloses
a wristwatch comprising an antenna and a micro-receiver
arranged in a case. The antenna compriées a first
conductive element in the shape of a loop situated in the
upper part of the case and a second conductive element
connected to the ground voltage of the micro-receiver
arranged in the lower part of the case. A matching and
tuning circuit connects these two conductive elements to
the inputs of the micro-receiver.

The first element of the antenna forms with the
second conductive element a capacitive doublet sensitive
to an electric component of the electromagnetic field
carrying radio-transmitted messages. The first element
allows a loop sensitive to. a magnetic component of the
electromagnetic field to be formed. Thus, the antenna can

" be said to have a mixed electric and magnetic aspect.since.
it is sensitive both to electric and magnetic components
of the electromagnetic field.

The two conductive elements are arranged in planes
parallel to the watch case dial. Consequently, the loop
formed by the first element picks up the radial magnetic
component of the electromagnetic field with respect to the
user's wrist and tﬁe capacitive doublet formed by the two

conductive elements picks up the radial electric component



to an electric conponent of the electromagnetic field carrying _

radi o-transm tted nessages. The first elenent allows a |oop sensitive to a
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function of the frequency of the electromagnetic field which is
picked up.

An object of the present invention is to provide a
portable device for receiving radio-transmitted messages
which at least partly overcomes these drawbacks.

Another object of the invention is to provide a
portable device for receiving radio-transmitted messages

. whose antenna gain-band-width product is optimised.

Another objeét of the invention is to provide a
portable device for receiviné radio;transmitted messages
which allows regular behaviour whatever the frequency of
the electromagnetic field which is picked up.

Moreover, an object of the invention is to provide a
portable device for receiving radio-transmitted messages
which comprises a single antenna and whose construction is
simple and requires little space.

The invention thus concerns a portable device for
receiving and/or transmitting radio-transmitted messages
intended to be worn on a part of the body having a
cylindrical shape such as an arm or the trunk. The device
comprises a case, an antenna capable of picking up both a
magnetic component and an electric component of én
electromagnetic field carrying radio-transmitted messages,
and a micro-receiver receiving the messages picked up by
the antenna. The antenna comprises two conductive plates
disposed so as to pick up the radial electric component of
the electromagnetic field with respect to the body. The
antenna is formed by a coil comprising one turn arranged
in the case for picking up the azimuthal magnetic



of the frequency of the electromagnetic field which is picked up. An
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solely by way of example and is made with reference to the
attached drawing in which:

- Figure 1 is a .schematic view of the wrist of a
user wearing an embodlment of a portable receiving dev1ce.
according to the. present invention;

- Figure 2 shows a human flguripe wearing another
embodiment of a portable receiving device according to the
present invention;

- Figure 3 is a schematic view of the portable
receiving device of figure 1;

-~ Figure 4 is a perspective view of a detail of the
portable receiving device of figure 3;

- Figure 5 is a cross-section of an embodiment of
the portable receiving device according to the invention
which is in the form of a wristwatch; and

- Figure 6 is a cross-section of another embodiment

.0f the portable receiving device according to the
invention which is in the form of a wristwatch.

- It is known that the electric and magnetic components
of an electromagnetic field are mutually perpendicular.
Consequently an electric component of the field may be
picked up by a capacitive antenna whereas a magnetic
component may be picked up by an inductiVe antenna. A
capacitive antenna takes the form of two electrodes
separated by a dielectric and an inductive antenna is in



-3- conmponent of the electromagnetic field around said part of the body.
The plates formpart of the coil. I n an advant ageous manner, the
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coil of the inductive antenna.

Since the present invention relates to a receiving
device intended to be worn on a part of a user's body, it
is important to know the influence of such body on the
configuration of the electromagnetic field. It has been
determined that the amplitude and the direction of the
electromagnetic field are greatly modified in the
proximity to the body, this being mainly due to the fact
that the dielectric properties of the human body are very
different to those of air.

Various studies have allowed it to be established
that, if the human body is irradiated Dby an
electromagnetic field, on the one hand, the electric
component of the field is essentially perpendicular to the
skin of the body at a distance of less than 15 cm from the
surface of the body or from the part of the body in
guestion and, on the other'hand, that the magnetic
component of the field rotates essentially about the body
or the. part of the body in guestion (for example the
wrist) at a distance of less than 15 cm from the surface
of the body. The word "radial" will be used hereinafter to
describe this electric component of the field and the woxd
"azimuthal" will be used to .describe this magnetic
component of the field. |

Figure 1 shows ‘a forearm 1 of a user wearing a
receiving device according to the invention which takes
the form of a wristwatch 4 comprising a case 2 and a
wristlet 1. The two predominant components E, (radial
electric component) and H¢.(azimuthal magnetic component)

act on case 2.



recei ving device of figure 1; - Figure 4 ié a perspective view of a

detail of the portable receiving device of figure 3;

Figure 5is a

cross-section of an enbodi ment of the portabl e receiving device according

to the invention which is in the formof a wistwatch; and

- Figure 6

is a cross-section of another enbodi ment5-of the portable receiving device
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view of a portable receiving device 10 according to the
invention which comprises a case 11, a single antenna 12
capable of picking up both azimuthal magnetic component H¢
and radial electric component E, of an electromagnetic
field carrying radio-transmitted messages and a micro-
receiver 13 receiving the messages picked up by the
antenna in order to transform such messages into data able
to be perceived by the user of the portable receiving
device. This device is worn by the user in such a way that
the case is close to his body 14. _ _

Antenna 12 comprises two conductive plates 15 and 16
placed substantially parallel to each other and separated
by air or any other dielectric. Plates 15 and 16 are
arranged in case 11 for picking up radial electric
component Ey of the electromagnetic field with respect to
body 14. In order to maximise the antenna yield, plates 15
and 16 are preferably mounted in case 11 so that they are
substantially parallel to the surface of the user's skin
facing the portable receiving device when the device is
worn by the user.

Figures 3 and 4 show that antenna 12 is formed by a

.coil 17 comprising, in this example, a single turn

disposed in case 1l so as to pick up azimuthal magnetic
component Hp of the electromagnetic field around body 14.
The antenna is preferably mounted in case 11 so that the
longitudinal axis of the <c¢oil is substantially
perpendicular to the surface of the user's skin facing the
portable receiving device, and disposed perpendicular to
the longitudinal axis of the cylindrical body part in
question, when this device is worn by the user.



while the polarisation of the magnetic conponent picked up fromthe
incident field is parallel to the axis of the coil of the inductive
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formof a wistwatch 4 conprising a _case a w
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connecting zones 23 and 24 are dlsposed at diametrically

opposite locations on plate 16. In the example shown in
figures 3 and 4, connecting zones 21 to 24 are disposed in
a peripheral region of plates 15 and 16. The resulting
arrangement is relatively simple and efficient and allows
the formation of an antenna which has optimum
electromagnetic dimensions with respect to the physical
dimensions of case 11.

In order to increase the efficiency of the antenna,
coil 17 is preferably disposed in the case in such a way
that its longitudinal axis is substantially parallel to
azimuthal magnetic component Hy when said device is worn
by a user. Likewise, it 1is preferable for the two
conductive plates to be substantially perpendicular to
radial electric component E, when said device is worn by
the user. |

In an advantageous manner, the portable receiving
device is well suited to various applications in all
frequency bands sincé the antenna has very 1little
practical minimum or maximum frequency limitation. Even in
the hypothetical case of a reduction of the effect of the
human body for azimuthal magnetic component Hp at low
frequencies, there is no corresponding frequency
limitation for radial electric component E,, even at a
frequency of 0 Hz.
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2. -5- Figure 2 shows a human figurine
wearing a portable receiving device 5 conprising a case 6 attached to a
belt 7. Radial electric conmponent Er and azi nmuthal nagnetic conponent
Herr] of a electromagnetic field carrying7adio- transmtted nessages al so
act on this portabM osreiedeiyaeVitadceives Retternengagen péckegune dy

there is seen g, %ﬁgc%mac a\ﬂcf\’{‘.x%fns%o%xrs %%lc% LRCS \yegg 1feW oerk0 Aacondf ng

to the invention conprises a , Sl ng antenna 12 capabl e of
pi cki ng up bothe DATAAIED dahidS Csls@(mp@'ﬁ?@nttM[septuFPé’ﬁGfrﬁdd%o‘aeé@W¥

conponent E[erlrj CBmp £ £CA IRABSIBAY Cahd et En£RG T ¥iPGuliadl @8- Whaks tltneté
nmessages and a mcro- recelver 13 rece|V|€g t he ge 3 ges pi cked up the

antenna in or d€I°WD PRBRSFor MIdOMS F alyeRingt 85d IE“?JnBecﬁé i%ed
by the user offddied Wit aﬁhﬁérfrﬁ:qlz\/lt@gbée\ddﬁ@lef@ds a@@nﬁeme%ewanbydﬂee

user in such a way that the case i ose o hi s. bo 1 Ant enna 12
i ??osr%lf& ér;ﬂc%‘te&yl@%aﬁ elgn 9Nk S 808y éjusted

conprises two
As a result of the high yield of antenna 12 and the

fact that radial electric component Ey picked up by

" antenna 12 is not very sensitive to frequency changes of
the electromagnetic field carrying radio-transmitted
messages, antenna 12 may easily be adapted to function as
a wide band antenna in a desired frequency range. In order
to achieve this, matching and tuning circuit 18 must
simply be adjusted so that the narrow band around the
resonénce frequency of the antenna is placed outside this
desired frequency fange. Thus, the antenna will be able to
have a regular behaviour whatever the fréquency in this
frequency range. | '

However, the antenna may also be used as a resonant
antenna by adjusting matching and tuning circuit 18 so
that the antenna resonance frequency is brought into the
desired frequency range.

It may be considered that the two plates 15 and 16
are connected to each other by load circuits Z1 and Z2.
Each of load circuits 21 and Z2 may be formed simply by a
conductive element having a minimum electrical resistance
which forms the remaining part of coil 17?2, and/or by
resistivé, capacitive and/or inductive elements, such as
for example, matching and tuning circuit 18 which forms
load circuit Z1 in antenna 12 shown in figure 3. Each of
load circuits Z1l and 22 may also be formed by a short-
circuit or an open circuit. | | '

As is seen in figure 3, a current i is induced in
coil 17 by azimuthal magnetic component Hp (coming out of
the page in figure 3) of'the electromagnetic field picked
up by coil 17. Current i rotates in an anticlockwise



pl aced substantially parallel to each other and separated by air or any
other dielectric. Plates 15 and 16 are arranged in case 11 for picking up
radi al electric conponent Er of the electromagnetic field with respect to
body 14. In order to maxi m se the antenna yield, plates 15 and 16 are
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plates 15 and J&3d@rtdgether through load circuit Z1 and subtracted from
each other through load circuit Z2. Consequently, one may
connec¢t” the input of micro-receiver 13 through 1load
circuit Z1 to increase further the yield of antenna 12.

Figure 4 shows an embodiment of conductive plates 15
and 16 and micro-receiver 13 of figure 3. Each of the two
plates may have one or several openings, such as central
opening 20. Plate 15 is disposed in the upper part of case
11 of portable receiving device 10 whereas plate 16 is
disposed in the lower part of case 11. _

An arrangement of this type could be useful in the
event that antenna 12 is incorporated in a wristwatch.
Figure 5 shows a cross-section of a portable receiving
device in the form of a wristwatch 30. This wristwatch
comprises a dial 40 and a movement 41 housed in a case 42.
The antenna disposed in watch 30 comprises a £first
conductive plate 31 and a second conductive plate 32. In
this example, upper plate 31 has the same shape as that
shown in figure 4 so that it is hidden from view by an
annular paft 43 of case 42. Plate 31 shown in figure 5 is
formed by per1pheral metallisation of crystal 33.

Plate 32 may be a metal back cover which is entlrely
metal or, as shown in figure 5, a metal sheet affixed to a
back cover 34 made of plastic. |

However, plates 31 and 32 may be mounted in receiving
device 30 in accordance with several alternatives. For
example, at least one of the.plates.could also be disposed
on the dial or any other elements of the portable
receiving device 30 or it could form this element itself.
At least one of the plates could also be embedded in the
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50. This wristwatch comprises dial 40, movement 41 and
micro-receiver 13 shown in figure 5, which are housed
within a case 51. In this embodiment, the antenna
comprises two conductive plates which are not necessarily
flat, namely a first conductive plate 52 and a second
conductive plate 53 which respectively form an upper part
and a lower part of case 51. Plates 52 and 53 are
separated by an annular disc 54 which is made of an
insulating material.

This arrangement allows the antenna vyield to be
increased since plates 52 and 53 have a maximum surface

. with respect to the dimensions of portable receiving
device 50 itself.

In this example, the two plates 52 and 53 both form
part of case 51. However, in an alternative embodiment,
oﬁly one of the plates could be formed by a part of the
case.

Finally, it is to be noted that several modifications
and/or adaptations may be made to the device according to
the invention without departing from the framework of the
invention. _

Indeed, although the embodiments described
hereinabove mainly concern a portable receiving device in
the form of a wristwatch, the principal of this antenna



practical mnimum or maxi numfrequency limtation. Even in the hypothetical
case of a reduction of the effect of. the human body for azinuthal magnetic
conponent H err] at | ow frequencies, there is no correspondi ng frequency
limtation for radial electric conponent %}Nr] even at a frequency of O
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the tuning of the resonant circuit formed by antenna 12 to be conpleted and
if necessary, the resonance frequency of the antenna to be adjusted. As
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conponent Er picked up by antenna 12 is not very sensitive to frequency
changes of the electromagnetic field carrying radio-transmtted nmessages,
antenna 12 may easily be adapted to function as a wide band antenna in a
desired frequency range. In order to achieve this, matching and tuning
circuit 18 nmust sinply be adjusted so that the narrow band around the
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short- circui ttHy t3UnRPE €heCblly, saidASevScée€ompPidiggire 3, a current |
I's induced in coil 17 by a2|nuiha magneti ¢ conponent H err] (com ng out of

the page in figure 3) 8f SRRE &tlcttdimaghbtic field picked up by coil 17.
Current i rotates in aananghtkaslkw $82; 31, 32; 52, 53) capable of

picking up both a magnetic component and an electric
component of an electromagnetic field carrying radio-
transmitted messages, and

- a micro-receiver (13) receiving the messages
picked up by the antenna,
said antenna comprising two conductive plates (15, 16; 31,
32; 52, 53) disposed so that they pick up the radial
electric component (Ep) of said electromagnetic field wi;h
respect to said body,
characterised in that said antenna (12; 31, 32; 52, 53) is
formed by é coil (17) comprising a turn arranged in said
case (1l1l; 42; 51) for picking up the azimuthal magnetic
component (Hy) of said electromagnetic field around said
part of the body and in that said plates (15, 16; 31, 32;
52, 53) form part of said coil (17).

2. Device according to claim 1, characterised in
that each of said plates (15, 16; 31, 32; 52, 53)
comprises connecting zones (21 to 24) which are
diametrically opposite and via which it is connected to
the remaining part of said coil (17).

3. Device according to one of claims 1 or 2,
characterised in that said connecting zones (21 to 24) are
disposed in a peripheral region of said plates (15, 16;
31, 32; 52, 53).

4. Device according to any of the preceding claims, -
characterised in-that said coil (17) is disposed in said
case (11; 42; 51) in suéh a way that its longitudinal axis

is substantially parallel to said azimuthal magnetic
component (H¢) when said device is worn.



-8- direction. There results a positive induced volt | oad
circuit Z1 and a negative induced voltage V[err] thr ﬂmqb &Hlﬂ,l! E
Conversely, the voltages induced by radial electric qual
and positive through the two load circuits ;% and Z2. It is thus to be
noted that voltages V[err] and V[err] which™@are induced by the two

conponents are added .t Ogotileer adwandjng ozl any ceft tFé pndcedbngactledris.om
each ot her thr&&tgfh éﬂz&é&%?—ﬂ %1% c%‘q%{?lehi&a i QE'ﬂgﬂs?e'%e ddput
t oad circul urt

of mcro-receiver rough to I ncrease r the yireld
of antenna 12: 1eaSt Floglﬁ eloaghonsranisnbbdl med2 bf whdirduc cona g5 et esaisl and

16 and mi cro- necpider éﬁ)doinftﬁé'fesé?‘ldﬁﬂf@réf-réeéﬂﬂé@ F@hét)efis”%)bﬂiﬁé&éﬁ\e
or sever al openli sSucC as centr al eni ng a is di sposed I.N

the upper par tt%fsg%la@ec‘i&loi( 13dr FQEPBQ @él\ﬂr rﬂgo‘%f%v?béc‘iét\/\ﬁ@lléa§kﬁ°é{¥l 16
i s disposed i whieh| omelt paes ofvggsev:h]g VE1AN @gpangendatedf Bhi sdixpe

coul d be usef Lazmﬁlé}bé‘]hefr\é%fﬁeﬁl@t (z};-%(ﬂ)s A (H LA N Alectric

wristwatch. Figure 5 Cross- sectl on a porta e receiving device
in the form ofcampenianttwal®hl 3¢e FPAsdwkogetherh corrprl ses a dial 40 and a

nmovenment 41 housed i t disp
conprises a first con Gcti ve% ate é% atﬁgngn e%gngﬁ %ggtylaéglgpl A Sy
this exanpl e, apldr dgrice sk_tehvag tifnd- erpded skapeo ek t hl@t shewhr pPRapmR e 4

so that it is duidden 1emy '&V\li@&’eﬁﬂlﬁl@&ukﬁéqﬁéﬁéyﬂf:?aﬁﬁeca%ﬁa&%edﬂﬁté‘eél
shown in figure 5 is formed by, peripheral mefallisation of crystal
in that said micro-receiver comprises a matchlng and

tuning circuit (18) adjusted so that a narrow band around
the resonance frequency of the antenna (12) is placed
outside said determined frequency range.

7. Device according to any of the preceding claims,
characterised in that it takes the form of a wristwatch.



Plate 32 may be a netal back cover which is entirely netal or, as shown in
figure 5, a netal sheet affixed to a back cover 34 made of plastic. '
However, plates 31 and 32 may be nounted in receiving device 30 in
accordance with several alternatives. gor exanpl e, at |east one of the

pl ates could al so be di sposed on the at or any other elenents of the
portabl e receiaABSTRAGIVi ce 30 or it could formthis elenment itself. At |east
one of the plates could also be enbedded in the

-9- back of case 42 or in any other part of the portable receiving device
30. Li kewi se plPsimsldlle addv3izenafof orees ivdiory dang/pr sewanamitting

al ternatives, ﬂHHidﬂﬁyaﬂdﬁat%Edlﬁ@é%aggg gg%%pgsgﬁgtes could be formed by a

nmet al dep03|t|on by a separate € conductTveé el ement or by a grid.
Plates 31 and 32 abut & ﬁﬁééléléar42445hhde of an insulating material .

Plates 31 and 32 ar_e capneghednha t pe2i.npyi  of31 crsy reg@iyverabBiydd clyd s
mounted i n case bet ween djial 33 and back cover 34. Figure_6 shqws a

cross- sect i on BC %%cblﬁ’d AbBdiEmeRRIBE 4 Cp T PEBPREREC ARA n&%e@?@@tlrﬁct he
formof a wi domdsent of an electromagnetic field carrying radio-

transmitted messages, and

- a micro-receiver (13) receiving the messages
picked up by the antenna,
said antenna comprising two conductive plates (15, 16; 31,
32; 52, 53) disposed so as to pick up the radial electric
component (Er) of said electromagnetic field with respect
to the body of the wearer.

The antenna (12; 31, 32; 52, 53) is formed by a coil
(17) comprising a turn arranged in said case (11; 42; 51)
to pick up the azimuthal magnetic component (H¢y) of said
electromagnetic field around said body and the plates'(ls,
16; 31, 32; 52, 53) form part of said coil (17).

Figure 3

-
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heet Has Been Replaced
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THIS SHEET HAS BEEN
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50. This wistwatch conprises dial 40, novenent 41 and mcro-receiver 13
shown in figure 5 which are housed within‘a case 51. In this enbodinent,
the antenna conprises two conductive plates which are not necessarily flat,
nanely a first conductive plate 52 and a second conductive plate 53 which
respectively forman upper part and a | ower part of case 51. Plates 52 and
53 are separated by an annul ar disc 54 whi/gh is made of an insulating

mat eri al . Thiis arrangenent allows the antenna yield to be increased
since plates 52 53 flave a maxi mum surface with respect to the
di mensi ons of por | @ rfecei ving gevice 50 itself. In this exanple, the

t of case 51. However, in an alternative
enbodi nment , onI¥ one of e plates coul @ be forned by a part of the case.
Finally, it is to be not veral jnodifications and/ or adaptations
may be nmade to the device accordijng to yhe invention w thout departing from
the framework ok the invention. | ndeed, al though the enbodi nents

descri bed herei nabove ™I y_concern portabl e receiving device in the
formof a wist tch//?ﬁszL nci pal qt his antenna

)

two.plates 52 and 53 both formp

-— -




-10- may al so be used for other horlogical applications or for conventional
portabl e receiving devices. CLAI V5 1. Portable device for
receiving and/or transmtting radio-transmtted nessages intended to be
worn on a part of the body having a cylindrical shape such as an armor the
trunk of the body, said device conprig}mg: - a case (11; 42; 51),

- an antenna (12 31, 53) capable of picking up both a
magneti c conponent an Iectrlc conponent of an el ectronagnetic field
carrying radio- tra itted nessages, and - a mcro-receiver (13)
receiving the essages pi cked up by the antenna, said antenna conpri sing

two conducti ve Elifes 15 16 31, 12

o~ g

==

l
| l |
Wil & ] 16 Z2 ; £2 |2 Oy
I.
|
l




32; 52, 53) disposed so that they pick up the radial electric conmponent
(Er) of said electromagnetic field with respect to said body, characterised
in that said antenna (12; 31, 32; 52, 53) is forned by a coil (17)
conprising a turn arranged in said case (11; 42; 51) for picking up the

azi mut hal magnetic conponent (Herr]) of said electromagnetic field around
said part of the body and in that sai plates (15, 16; 31, 32; 52, 53)
formpart of said cgb (17). 2. V|ce according to clalnll
characterised in th each of said plates (15, 16; 31, 32; 52, 53)

conpri ses connecting{zones 3P1 tozZ) whigR are dianetrically opposi te and
via which it is connected tojthe remaining part of said coil (17). 3.
Devi ce according to o of clains or %ﬁharacterised in that gsai d

connecting zgnes ( tA24) are di posed’i a peripheral regionjof said
pl ates (15, ﬁ%&;Sl 2, 52, - ) Vice according{to a ﬁEPf t he
C

precedi ng clai ar ac ' hat said coil (17) is dispoded in said _
case (11; 42; 51) in s 07 A / oA /'/ is sdbstantially
parallel to said azinmu Aok (4414 A7 sai@ol_qvice i's
wor n.
44 N 40
4 \
4

"

13 32 34

50
52 33

N
_ /%///)////’//ﬂﬁ} 1§ y

40
54 ’_\_, \\\\\\j
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-12-° 5. Device accordi ng to any of the preceding cl ains,
characterised in that said antenna further conprises

cirrcuit (Z1, Z2) which connects said plates, and in t 'aﬁEghgéEhﬂﬁﬁ S?'f%%T
m cro-receiver (13) is connected to said coiI (17) thrjouphsaid [oad
circuit (Z1) through which voltages (Werr], V[err], [ e rgn,ﬁﬁé#mﬁﬂ
i nduced by saigbmReigWt FORTABLENBEVICECFOR) BRCEH W PRANSME]

el ectric conmponent ( Er )RADE@-TRANSM] S? j AN ERDETEVE di ng t O
any of the precedl ng cIch bel ng |ntende to pick up

el ectromagnetic fimlfisawiéhigeadet £5ai ned e nehd ade . reharact el hged

in that said m ro recei ver conprises a matchl ng and tuning circuit (18)
adj usted so t U SRS Hherd messaaest rempedsAREce frequency of the
antenna (12) is pl-ace(i ealsel de1said;dsterm ned frequency range. 7.
.Devi ce according to any of the pre I ng_cl ai char ac I sed in_that
‘takes the formof a w stﬁé‘% np ‘f‘?% 31,53 ?5‘ §3 capable f
picking up both a magnetic component and an electric

component of an electromagnetic field carrving radio-
transmitted meésages, and

- 2 micro-receiver (13) receiving the messages
picked up by the antenna,
said antenna comprising two conductive plates (15, 16; 31,
32; 52, 53) disposed so as to pick up the radial electric
component (Er) of said electromagnetic field with respect
to the body of the wearer.

The antenna (12; 31, 32; 52, 53) is formed by a coil
(17) comprising a turn arranged in said case (11; 42; S5S1)
to pick up the azimuthal magnetic component (Hp) of said
electromagnetic field around said body and the plates (15,
16; 31, 32; 52, 53) form part of said coil (17).

Figure 3



