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"RADI O DEVI CE FOR A W RELESS NETWORK" TECHNI CAL FI ELD

The present invention relates to a radi o device for a
wonmeli@sss network . DI SCLOSURE OF | NVENTI ON | npCT/IT2008/000088

particular, the aimof the present invention is to

provide a device that is able to nmaximze the

properties of reception and transm ssion of a

transcei VINRADIODDEVICE FOR! 20 MairMIfsd NErwoege of a

network formed by a plurality of devices. A further

aimof the present invention is to provide a radio

TECHg\Irde HIBLIR W rel ess network that: presents
is sinple and

osts, s extrenmely robust;
The ?p%%t aet rkedr*ﬁ"d?}% on a’fﬁlatﬁ%stéf‘l%/% T3diPedericef for a wireless
netwsaksunptlon and consequently has a rather long life.
The above aimis achieved by the present invention in
so far as it relates to a radio device for a wirel ess

DISCRESIREK OFOMNVIENTIQN an outer protective casing housing
ansceiver circuit; and at |east one

t
m |r:Ie %é?gbﬁﬁ r%}%nﬁﬁttﬁﬁd£€ﬁ§e§§cdﬁﬂﬁﬂ%ﬂQR|M@ to provide

a daMuaaﬂﬂhawmi@haBle ear maedmleSairt RS fﬁﬁ%%ﬁi@%(@@'ggceptlon

tations that differ fromone anoth
and gglaéls?n\é%sgro:jgc? Iaf B?:aaswa}gpggs aﬁ)@la;;@ﬂgsbéq};ag: operates in

a nodhabﬁcaehezadrknfb&&bdlbyCaW?ﬂbiéﬁlﬁ%a@%'G%%lé%%onat'c
selection of the radiating elenent that presents a
pre-set orientation with respect to a resting surface

A fuorthehi chirsabfl edsl R dsendelinvention is to provide a radio

device for a wireless network that:

. presents contained costs;

. is extremely robust;

] is'simple and fast to produce; and

° presents low levels of consumption and consequently

has a rather long life.

The above aim is achieved by the present invention in so far
as it relates to a radio device for a wireless network
comprising: an outer protective casing housing an electronic
transceiver circuit; and at least one first radiating element
and one second radiating element, which are carried by said
protective casing and have orientations that differ from one
another, said radio device for a wireless network being
characterized in that it comprises means for automatic
selection of the radiating element that presents a pre-set
orientation with respect to a resting surface on which said

casing is set.

In particular, the outer protective casing is configured in
such a way that, when it is set on a plane resting surface, it
sets itself with one ©radiating = element substantially

perpendicular to the plane surface. Said automatic-selection
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In particular, the outer protective casing is
configured in such a way that, when it is set on a
wehdneoest i ng surface, it sets itself wth oneCT/IT2008/000088
radi ati ng el enent substantlélly per pendi cul ar to the
pl ane surface. Said automatic -selectionneans sel ect
the radiating el ement set substantially perpendicul ar
means, t kelgrane Shef acerdiBRIMF DESGRIETY ONS@E THEubstantially
P RRAINGS T %%%e hia2 Wl e iow be illustrated with
pe referencg-F% t he tfache&léramnngs wherein: Figure 1
. shows, in perspective view, a raQ|o_deV|ﬁe for ﬁ
BRIEM TRIKRES H18ION0 A RS I%&&prdlng to the teachings
%ﬂl?ie Oresenlkﬁhvenllun%' Frgure 2 shows the inside
The oinyertHeyi well nowher dd st hoithr esfiectinrel yto the
attddﬁeﬁ@@x@h@%.%'eWhQQthﬂ perspective view, a detail of
t he devi ce f Figure 5 shows an exanpl e of
* appllcﬁﬂS@ﬁeoﬂ tsHhowiovi te HQCSPQCMQVEOVubw preeseadio device
Vet anck u ectlve Vi e
tox ra{;dl 0 %fe%/%sce fovgé):ﬂ9 6ﬁt$le§§8\rl1\%tc\f\:8%l?qo tai neéqeactc%?'c\éﬁjr@gs of
the Pgeﬁﬁ@tté@@ﬁpﬁg§n®f the present invention, inserted

. t hi i shap BEST FOR
Carmrl RSB TE VR eRBR R Rres Bt 85V cthare by 1
¢ i n Fi gBigureps 3aansdid @Ibvwceréspeatweéyﬁsm efpyplan view
r pr iV i_n Qu |ng an
and GR B SRee P8 LR B Beeay oA Bt 2R,
®* ' FigureF2gure gnhd ShOf‘@uranadeaamp@eelcefrerap@ladaltndxheof the
devie¥agpbe H9h gob¥h§ gkgéknﬁnﬁﬁ%%%%£o%ar Lhgd by the

protective SI ng avin ' .
U Flgure 6 shows, in perspectlve view, a radio device

for a wireless network obtained according to the teachings of
the present invention, inserted within a casing of a spherical

shape.

BEST MODE FOR CARRYING OUT THE INVENTION

Illustrated as a whole by 1 in Figure 1 is a radio device for
a wireless network comprising:

- an outer protective casing 3 ‘housing an electronic
transceiver circuit 4 (illustrated in Figure 2); and

- four radiating elements 5 (in the example formed by helical
antennas) carried by the protective casing 3 and having

geometrical axes of orientation that differ from one another.

As will be clarified in the ensuing description, the
protective casing 3 is configured in such é way that, when it
is set on a plane resting surface? it sets itself with just
one radiating element 5 with its geometrical axis of
orientation substantially perpendicular to the plane resting

surface itself.

The casing 3 is moreover made of impact-resistant insulating
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geonetrical axes of orientation that differ fromone
another. As will be clarified in the ensuing .
walsmenepdd on, the protective_casing 3 is configurEdoisnoooss
such a way that, when it i's®>sét on a plane resting
surface, it sets itself with just one radiating
element. 5 with its geonetrical axis of orientation
mateddfdy o hraLrRTpd e EROFYURES NG -t he pl ane resting
surface itself. The casing 3 is noreover nade of
| mpact -resistant insulatingmaterial, for exanple
In RPo%ICHERT ns then paptepetide, qaming oBectdmwpriasssng 3central

portGeRPr 7sessa o+ alapordian 7 of Spheyi.cal, shapg, and like
cate I'ch™ex

four arms shaped like tru cones , W end
truncaded 1SPH$DMYt hevlsigHer pEbendemadidlalgor t Eoam7 theEaspherical
cent@gqmﬁagﬁggnlbke a truncated cone 9.has an.end portion

having a | arger base 9a and a portion having a snaller

base 9b delimted by a plane circular wall 12

Eachp%ﬁenghégéér 1% eANy a)ﬁir%nefat%gm@c%ﬁé/ $3 g tgg Ay Jortion
.shaped |like a truncated cone 9 . In ofther Wwords, €a
havipgnrshapegr| Préca % @cate UM Hayinper estndl ber tiese 9b

i I 3l sC I ' t g £ :
CLIBRIERET SIS AR (B g i
of symmetygy Espén§¥1ei ATPashirpafial tkheassmencadied coergbh

h (i.e., the same di stance between the end portion

having a | arger base 9a and that having a smaller base
In ek EeFes | #aghdizEnt Ebappdr dlikd &o tthmcatiesd ofone 9 is

tape S¥ATRL b1 %%E-sﬁ%é?&éﬁfné%ﬂ@r@fsg8£@£8g ?of%wardszﬂts free

respective radirating el enent 5 obtarned froma et
end EPFEﬁOES(Piéﬂeeﬁaﬁﬁpéérawébbpéa)or al uni ni um strip)
wound in a helix around the outer surface of

The arms 9 have the same dimensions, in particular the same
radial length h (i.e., the same distance between the end
portion having a larger base 9a and that having a smaller base
9b measured in a direction parallel to the axis of symmetry
13).

Each arm 9 is associated to a respective radiating element 5
obtained from a metal strip 15 (for example, a copper or
aluminium strip) wound in a helix around the outer surface of
truncated cone 9¢ of each arm 9. In this way, each radiating
element 5 is obtained from a helical antenna having its axis

13, which coincides with the axis of symmetry of the arm 9.

The axes 13 meet up in a common point C set at the centre of
the spherical central portion 7 and form with respect to one

another equal angles (of 120°).

Consequently, on the basis of the physical structure
illustrated above, the axes of symmetry of the radiating

elements 5 and of the arms 9 meet in a common - point C set at
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truncated cone 9c of each arm9 . In this way, each

radiating element 5 is obtained froma helical antenna
wazoed/m@esd s axi s 13, which coincides with the BXI/E208/000088

symmetry of the arm9 . The4axes 13 neet up in a

conmon point C set at the centre of the spherical

central portion 7 and formw th respect to one anot her

the ceeRtrangfesheof snpeyicabnseqtentl ypowmidhe7basids ®rm with
resgdt® RIDY Snedlar3liide! Wil luslral ed abaove,, the axes o f
el~enent

[
symretry of the radiating and ‘'of the arnms 9
meet in a common point C set atthe centre of the

i cal sge 14,0  formwith respect _to )
A e A Ll S
cavityt epharipghdihowazas dedi neshixckylisnddesagnedvity house a

[ ' 3, ' ' S| d.to Quse a .

S oy 1T (o8 S I ST LR MR @), yaving

an fLRAGR;oth @Y bhgdrkcktykhagei cdlomshapampier aexample @lkaline
o -dEa [ b ry t , lgure

battﬁggd .c%éor%g%pr_fl{% o?g/%%é eﬁe%*$%n?AAplil¥%gl o S"Wél?’ of the

elecirepésardreyitndrical cavity (not illustrated) is also
provided with connection neans (of a known type, not
illustrated) designed to be coupled to the respective

The pferegaidngylindsficedchchutter y(ddt Ellrlldm:rrated)d is also

ectj; . a2 kn ype, MNot_illustrate

PO R TR PGt KBRS Whe, o

illughgphed) t 6episnpdeta bet aousipd ytwgiheag&sfpid;cﬁiufw'%bles (+
ofy t r eni LY cud t ach battery. ext ends

and al )onggae%agés:%egtgilt\%g% xi¥+th§}ur50|er¥ci 88§n‘ﬁf¥h°?hé“%ﬁ%_ (of a

known3 tymde it oud lavedgadfedhe alrat t deicdgnadd t bUS d@@ted® the

Oh At r {.the_spherical rtion
o Meh S vy AL [y hatEo5 SRt G Cans aHgBen oL cage
for supply of the electronic circuit 4.

Each battery 17 extends along a respective axis that coincides
with the axis 13. The various axes of the batteries 17 thus
meet in the point C set at the centre of the spherical portion
7 in such a way that they have a spatial arrangement
symmetrical with respect to the centre C of the central

portion 7.

The electronic transceiver circuit 4 is housed within the
central portion 7 and provides a transceiver unit which is
supplied by the batteries 17 and has an antenna terminal (not
illustrated) which can be connected to one of the radiating
elements 5 through an automatic-selection device 20 designed
to provide a connection between the output of the transceiver
circuit 4 and the radiating element 5 set perpendicular to a
plane on which the device 1 rests. An automatic selection of

the radiating element 5 is thus made.

The electronic circuit 4 performs further functions (in
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symetrical with respect to the centre C of the _
central portion 7. The electronic transceiver circuit
wahdog/1fieused within the central portion 7 and proMi20000083
a transceiver unit which rs5supplied_by the batteries
17 and has an antenna termnal (not illustrated) which
can be connected to one of the radiating el enents 5
addit}opude et orrgtel ver| Boi¢oionkvané 26-dpsirgoed Woth one
[ ngpecti:an (R t-he put_of the ‘
°r “F?ﬁﬁg%ﬁ?%%fgc??ch? Eggngggﬁgﬂf% ?g%?%ﬁr%?%%enFogrséFnsors)
eachyePpertitiectt ad st oset plisneaorahiah therdeyior@ihg €6fS.an end
[ elgact. { adiating element .5 is
poreABAUOIEA | GrRelcll Al L0 L0180 SLATO S cn the
plane,iTPukay i Waddi tidbn voiche damrﬂs@epmv(i_ﬁileﬂc:]wmﬁ 8pénings
cQ- ith one or nore sensors 22 (in the
(nOtegéggﬁg%%%%ﬁg?rated, four sensors) each of which is
set in a region corresponding of an end poLtlgn or an
r o I € LL_J t ynderneath t pl ane
e o a1 127 TUAr SR E el 35y O et wiieh St geeas of
the dgyicel Rustusted)s,. irhexsgrisor svitioin i thestented) portion
7 can be set in other areas of the device 1 , such as,
" for exanple, within the central portion 7 . The
sensors 22 can conprise, for exanpleg dprOXIH1ty
sigpe ec vi ng bodyin the
e B oF tneoBby ee 1 rof TREMEeS Y Noors
®*  desi gnBHCXdmi by estensarsyi des Hgukyd agd/ _o:letteli@t pasaéa;_g;m%f body
i vghihglk e e ox L. f the device ;  optica
- tggngg?ghgégyg%gdtg% éé?%%% gh i mage of the
. vibration sensors designed to detect a moving body

and/or the passage of a vehicle in the proximity of the device
1; V

. optical sensors designed to detect an image of the
space close to the device 1;

° magnetic sensors designed to detect the arrangement

and variations of magnetic field in the proximity of the

device 1;

. microphones;

° infrared (IR) sensors; and
. MEMS devices.

The automatic-selection device 20 comprises a plurality of
switches 24 (four in the example represented, one for each
radiating element 5) housed inside the protective casing 3.
Each switch 24 is aligned to a respective axis 13 and is set
in the proximity of the portion having a larger base 9a of the
arm shaped like a truncated cone 9 between the electronic

circuit 4 and one end of the battery 17.

As will be clarified in the ensuing description, each switch

24 is configured for switching, by gravity, on the basis of
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‘The gHdts

space close to the device 1 ; nmagnetic sensors
designed to detect the arrangement and variations of
woregwedtces field in the proximty of the devi cepdr/1T2008/000088
m crophones; infrared (IR) ®sensors; ~and  MEMS
devi ces. The automatic-sel ection device 20 conprises a
_ plurality of switches 24 (four in the exanple
1ts Rpredation wird respeath traditet iveytelearient 5 ) housed
inside the protective casing 3 . Each switch 24 is
., aligned to a respective axis 13 and is set in the
FigugesxBnif 4f shiew poprissntay iempaalimmmgeothase Saviefch 24 .
the arm shaped |i ke a truncated cone 9 between the
electronic circuit 4 and one end of the battery 17 .
Saidaempadimeate | epaklas andOh]elenswiiItghdmgrbqﬁdﬂ@t_rai@@&h i.e.,
ichC £, qur. fQr. | tehin ravity, on
2 sk Sorrip 15 H T Tt Pt {eflon 2ep
whichepgiec fimpitgnessisd yargetd Showha pdss'ﬁlbil %t@rﬁeod d(ltc):lrmntor else
i ' 24, id Lent__en es_a_doubl e
ln tgfv(\ﬂc elﬁ\g%géggbt(ﬁ%d,a?gggsagssvﬁot c%leéoﬁﬁ?ffiggﬁﬂeﬁt of the
switehy 3¢ wikhchespacantoatbecuadtswalich 24b which are
simultaneously set in the closed state (ON) or else in
the open state (OFF) according to the arrangenent of
%Qéh i sgniectespecrit rhspeett»itcaltheTI}qI‘@.Mittcm, in -
[ ofnect ith r.es e circui.t o N _
Suc}li%ct@gcway t'hggl?ewhgég iltes %gecéeigi %Hthlglsgged’Oﬁdﬁltqrbn(ON)'
the cégruittHe &% reonnedted ¢conneut eriadgattulegradeﬁtbhﬁgs having
i t 1.g: 1 X] per-pendi cu o) e ,
its gk§§§q§h§ﬁ%ﬁ%ﬁﬂgﬁgkgéei%é %ﬁe %ﬂane & dhich tge device 1
rests through a first switch 24a, and a sensor 22 is connected

to the electronic circuit 4 through a second switch 24Db.

More in particular, the switch 24 comprises a cylindrical
casing 30, which defines an internal cylindrical cavity 31
delimited at one first end thereof by a circular printed

circuit 32 set, in use, perpendicular to the axis 13.

The cylindrical cavity 31 is divided by a diaphragm 32 that
extends in a diametral direction inside the chamber 31 so as
to define a first chamber 31la and a second chamber 31b that

are separate from one another.

The printed circuit 32 has, on its side facing the cavity 31,
first C-shaped conductive paths 32a, 32b, which extend along a
perimetral portion of the circular printed circuit 32 and face

the chamber 31a and the chamber 31b, respectively.

The printed circuit 32 moreover has,‘on its side facing the
cavity 31, second semicircular conductive paths 33a, 33b
projecting towards a central portion of the circular printed

circuit 32s .and facing the chamber 31a and the chamber 31b,
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rests through a first switch 24a, and a sensor 22 is
connected to the electronic circuit 4 through a second
woobahe4b. More in particular, the switch 24pCT/IT2008/000088

conprises a cylindrical casi’ng 30, which defines an

internal cylindrical cavity 31 delimted at one first

end thereof by a circular printed circuit 32 set, in
respetivrlpendi cul ar to the axis 13. The cylindrical

cavity 31 is divided by a diaphragm 32 that extends in

a dianmetral direction inside the chanber 31 so as to
MorepstemeproYided ehanberdidlla evndacseeondleham®er 340 35 that

i : r rom one anat her. The printed
proj(é?%:'uﬁ'{lec ast?é&:ﬁn%%’ s'raoénf'%ﬁ P the3€avi 8yP3and the path

on 1

- 33a.fix3h, Cespmydd vednyduct i ve paths 32a, 32b, which extend

along a perinetral portion of the circular printed
circuit 32 and face the chanber 3la and t he chanber

Eachgipchambpect i ybhy. Theb prilmhese<i r alli t p32 -RAEOV@hount  of
ledt | i d cing the_cavity 31, second .
e_ec$§%%§$%ﬁ#gy%coﬁg%§ﬁ%é?batﬁ?rSS,X%ﬂﬂ}%woFéEFFﬁ@COﬂdUCtlve
Liquigwarstisha asemenaturyorati ofFigfutdies Cj rond @, Pihéhefhe printed

{ +c@liC Ul facing the chanber 3la and the chanber
Clrcsf%,r%gpgg%iggﬁy.%%ﬁpgggéFu Povi H8d T raditdical (or else
Paratééﬁdum @e{lmr@z?gttamﬂllﬁf;)t,haizobxmﬁa?%e y&%mh@g%Za, 32a and
32p,t oughi e pa a, an e pa a,

33b, r g%\éc J?‘l\;/%l Y. %z%he%ﬁé’ﬁbé?e@i%‘?nBEE‘eﬁSus@”%Che‘—s 24a,
24b ppghseilogadlint of el ectroconductive material, for
exanpl e el ectroconductive liquid, such as nmercury 37

(Figure 4 ) , which, when the printed circuit 32 is
Whensdthepeppbmtedubarcuatt e vest iseal {51 shse pacal l@sdRe to

the &Qnizgnt I cquer,s the t hs 32a, 32a and

32b,.l ’p?%ﬁ?d@%gg%r%ogéeéfﬁo l%&fﬁﬁ%ﬂ fiRSseginterrupts the
connesHipohésetdan the paths 32a, 33a and 32b, 33b providing
an electrical decoupling between these (switches 24a, 24b

open) .

In use, the device 1 is thrown (for example, from a helicopter

- Figure 5) on a portion of territory that is to be surveyed.

The device 1 comes into contact with the ground S and, after
possibly bouncing and rolling thereon, sets itself in contact
with the ground with three of its arms shaped 1like truncated
cones 9. In this position, the arm not in contact with the
ground necessarily sets itself perpendicular to a plaﬁe
passing through the three points of contact between the ends

of the arms shaped like truncated cones 9 and the ground.

In other words, the sensor 1 assumes an orientation such as to
leave just one radiating element 5 in a preferential position
(i.e., substantially vertical) with respect to the others and

such as to,see the ground as an infinite ground plane.
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24b both closed) . Wien the printed circuit 32 is set
inclined with respect to the vertical, the mercury 37
WO soglispdaced and interrupts the connection berGEBER0ds080083
pat hs 32a, 33a and 32b, 33b8providing an electrica
decoupl i ng between these (switches 24a, 24b open) . In
use, the device 1 is thrown (for exanple, froma
In #gis copver(i-efi.guie She @masqnndlﬁﬁ afﬂaﬁfaﬂfmytéhéﬁent 5
ur e e 1.comes into, contac
perﬁvﬁidtl%tuﬁr%%r oé/uc% ghandsrgﬁ "pod@i by BBUMSGHg hngof small
dimengsiiongg a hbmbnef§et:sent:yeIahuemr?aon{jalcbi:m?hetihetlgd is thus
e arns shape i ke trunca
rot g%%g%@a\ﬁ‘yt td Slees m%os?l tcl%mr? 15H& rar?rrﬂrr’?ot St lomasdeges -

with the ground necessarlly sets itself perpendicular
pi nts_of contac

The 43Rl qn%arha s of (ﬁr hCég]eeh;JBaggF? QR Y+thcatker deV1ceS

bet ween the en e arns s
1 thafnelkave apdsphédgrmounbrovm  diclwer wmxsjscréaelﬁgn&@r a;lrray of

dev:.@%%u@l%.tane)%éﬁ& a 1%911§1UCh ?%?é?ﬂ?al 5 é:é?)fxggn%ore example

radi ating el enen
delimgbingnifal | y vertlcal) mrth respect to the others and

such as to see the ground as an infinite ground
pl ane.In this way (i.e., in the presence of a
Apprpaghapifn@esisamentars frer pesiti cléar tbothbe agireyn®an Hhdhce be

deteBtd8VhGerheO %eﬁggg dlnenS|ons a high-ef ficiency

antenna 1s obtalne is thus not necessary to use
nor e conplex or nore costly packages. ghe devrietﬁ fan
.0 Wi.th _qther devices a
The B R e s A St Bt ooy et enexay

managepeges thhat:hextéeﬂ‘dscw tlhl neaucﬁng aitthd eglobalY, cddumption

ther@é?”pkﬁ gebim £ha0 Lt ARP! %ﬁph o&iefrson§r§g¥¥é¥0n diagram
vehicles to fhe array can

closer to the target one as compared to an antenna oriented at

an unknown angle with respect to the ground.

The device 1 is thus able to irradiate a signal of its own
using a radiation diagram depending upon the type of radiating

element 5 used but not upon the orientation of the device 1

. with respect to the ground. This fact enables more efficient

and effective irradiation in terms of directionality of the

antenna.

In particular, in radio applications where the device must be
able to receive non-periodicized signals for 1long periods,
months or years, or with low values of power received (for
example, -50...-100 dB), the present invention increases the
receiving capabilities of the radio without increasing the

power dissipated by the device 1.

The above energy saving is particularly important in
applications where the power available on the device 1 is

limited, or where the life of the device depends upon a non-
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detected by the sensors . The presence of a
hi gh-efficiency antenna optim zes the energy
worrmagewent of the device 1 reducing the gl obatCT/1T2008/000088
consunption thereof. In fact, -the antenna obtai ned has
a radiation diagramcloser to the target one as
conpared to an antenna oriented at an unknown angl e
rechﬂﬁ%%@ﬁ)e%meltwt$1@ulg¢©undorThaecad@ch,e the s%iht:gr:aé& €e17. In
S S radi a
B b ngPuanat MRt < Ghd ngvat bahe smeray
is yyged PRl factgorforhéher |1slﬁeatoﬁ)rtmsf dehel aeviiteme 10 Wi t h
respect to the ground. This fact enables nore
efficient and effective irradiation in terns of
The (i peEenRBAal idiresftittidyant énna reteppaonicndnﬁ' tBansmission
optﬁrﬁ‘%'e% aﬂ{g 'ﬁ&%é?ngrﬁﬁs&gt£gg \c/:Ie?Le q'g‘éq?béjdzéectlons of
recei ve non-periodiCize S|g
intememtths rrevasHy g ordwp¢1r$mnvabnfes e:rferpgqmerm ecabMedesired
Qi rellor2XaBp! Ce1590 pre ng s pgd & esgnl divention .

i ncreases the rec

being gegghedndyeasidigtiba. pover d|SS|pated by the device
1 . The above energy saving is particularly inportant
in_applications where the power available on the

- In @@gieeon, | $He nsiwglioityher®e thedudteiaf bbe ﬂiﬁll Gevice 1

c ener.gy..sourc
rendegenls S000 S, LPOIBEIBIDLE SICHAOUEN s e
the ggsitnelf rbeaddmenit defvitdee maaa |lah| eomabdgyal By dlow or where
no t$pdCHR QBEQBaEBFyEEeeEbESaOf ghe device itself. The :

antenna directivi 'nreception and transm ssion
optim zes the power transnmitted/received in the

ecty 0 erest preventing dispersion,of .en
FlnaidL%S/non tgg'lsés rééég%r é?f" i gﬁos ort Bt eggﬂt VAg l&&%PP@d%'YaY be
madeditpe gthieo fe vilicemdesicribed hereln without thereby departing
from the sphere of protection of the present invention as

defined in the claims.

The radiating elements, for example, could be obtained with
antennas of a different type, for example, dipole antennas or

else modified Marconi-dipole antennas.

~The apparatus is moreover able to determine its own

disposition with respect to the ground by means of an
electronic circuit (not illustrated), which receives at input
the information corresponding to the closed/open logic state
of the four switches 24. In particular, in the case (Figure 2)
where the device 1 sets itself in contact with an area of
ground that is predominantly horizontal, three arms 9 touch
with their own end portions areas (P1, P2 and P3) of a flat

resting surface that approximates the ground.

In this case, the switches 24 associated to the arms 9 in

contact with the ground will supply an OFF signal, whilst the
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bei ng reached by radiation. In addition, the _
sinplicity o f production of the device 1 renders it
w@aoobiterskar |y i ndicated in radi o applicati ons PMBEIR0G8®0088
cost of the final device mi? be considerably |ow or
where no type of maintenance is envisaged. Finally, it
is clear how nodifications and variations nay be nmade
sSwitch @nsddtas descthdedrepeinot it hoatddierebyh the ground
de | ; t of .protection of t presen
(andi negﬁ%}:gﬂtgég fihﬁ%%tp?ﬁéf)he v@l&&ili b ?gé’ radi a nflgnati‘ By
analysémentsfiid ofowkaspdealspulit Be gotssirde Wwd hidshenfaswhich

f j ffer f e l e, dipole.antennas, or,
e L PP Ea Rk Cany oo o ol YRR Hifarif unsteaa
vertigagpr egvter sbetant tellyni perpesdawnldirspas tite W Eirface
passriﬁ%p%ﬂi:o%%h: ke g@@uggldbﬁ,)_,)neans of an electronic

0

Clifcult il uStrated) *, which receives at input
the information corresponding to the cl osed/ open |ogic

tHeAt - r it c 24, I n.particul ar 'n_ he .
In case%% g%ﬁ?%t%g? V\“Aﬁw’l\e@rxtgt & d5VPc ST ENS s "ﬁ’%ée! *'Ol ﬁ?e OFF 1t
may demt gencviudiedanthaea ronegr ofind-lehatirins ¥ edeni @algﬁta{ntially

JhaRi | ot e touch wi.th.their own en ,
persRBLEILR, oo WG LU LIS P00 vesting,
whersgpf ate thiraraggpmwireinentds tthe grigimds lweddito GRSEON it may

dd1sdLh 4 ciple o-the arnms 9 in contact

I 1 X .

be Wth t etedcg?%%ﬁd tg?lm%lsf‘] sﬁ%}pgy%aan atsllod}‘ilé'}q i 15515 _SWltChes
24. theswitch associated to the arm 9 not in contact with

the ground (and substantially vertical) wll supply an

ON signal . Byanalysing said four signals, it is
In thsssease ©F iwent ofy avhsehsarnear efi ra_cmmgza@ticgn tthpe, the
; u | C e i.s _instead vertical an
lnfo%ﬂ%é?gﬁt injg y %Xe\@%encﬁ?%ulogietno%attﬁéj%uﬁl e TeSpect to. the
ground S of the device 1 enables a more correct interpretation
of the information regarding the magnetic field measured by

the sensor 22.

Figure 6 illustrates a variant of the device 1 shown in the

previous figures.

According to said variant, the protective casing 3 assumes a
spherical shape 3s and defines an internal cavity, which
houses the same components previously described set in the
same spatial arrangement with respect to one another.

In particular, the casing 3s houses:

> the electronic circuit 4 set at the centre of the
spherical casing;

> the four cylindrical batteries 17 set aiigned to the
respective axes 13;

> the four switches 24, each of which is set aligned
with a respective axis 13 and is set between the end of a
battery 17 and the circuit 4; |

> the sensors 22; and
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15

passing through PI, P2 and P3 . In the case instead
where all the signals were to be OFF it may be
wemoghuded t hat none of the arnms 9 i s substantrci/iTR008/000088
per pendi cul ar to the surfacklon which the device 1 is
resting, whereas in the case where all the signals
were to be ON it nay be concluded that there is a
» nalfun@@ﬁomﬁﬂynﬁ rH@dizpinghesledents thie daseimf USLes of
symrfft f: ; et e, the information
ym'regé}gﬁﬁgg?ﬁé%gfﬁgﬁpgﬁ%%h%ﬁ%F%%EESpect to the ground S
of the device 1 enables a nore correct interpretation
The FOEO LR reg ' magnetic field
e e Oty SIREbE 1R8I ot I L OBRb e bty snps are not
1llupgiripsed én phdedetioc s inpdtidyn tihe hepirievilotedregw@sition.
According to said variant, the protective casing 3
.assunmes a spherical shape 3s and defines an interna
Unlikgyi the wemkodimrnes dewesidne cpreonenisd ypr evheuspyotective
oSGl S P h spatial arrangenent wt
ca81%% el BedsSebtl Rdhe 28 ékc?%ﬁ? el%%s?ﬂﬁpggmatlon,

réspect to one another. 10 particu

in ahpysesett Posdtdon onith ciespedt 4£sethatsith®acends ewl®ich the

casihgelépﬁgrkgékaﬁ sing; > the four cylindrical batteries
1

set aligne 0 the respective axes 13 ;. > the four

swi tches 24, -each of which is set aligned with a
rovef SO A peddh el SRS oRERERCLIEERESEh Bonsce 2o
for (srdadumy adhat radietdmgntel dndmavi By aeictofis designed  to
select for transmission the radiating element 5 that has a
pre-set arrangement (in particular, it is substantiéily
parallel to the vertical and/or substantially perpendicular to

the resting surface).
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symretry coinciding wth the axes 13 . The neans for
supporting the various conponent parts are not

WO bdorsdoed ed in order to sinplify the graphi catCT/1T2008/000088
representation. Unlike the ®hbodi nent described
previously, the protective casing 3s does not set
itself, on account of its conformation, in a pre-set
position with respect to QureIMsirface on which the
casing Is is resting. However, always present is the
automatic -sel ection device 20 for sel ecting the

1. Pagpdiiongestiaeerfiors 2, Mhmedba&srxée:s\tog:ned:dmpxﬁﬁhefg f or

- ol aRRfPessi ?ﬂ:ét!'é%ﬁ'l% atd arﬁgu}egli iu Sllu%hgingasag electronic

pre-set ar ngemant (i n par
tran§l§l§§tv§ﬁt cariopifar(@)liel to the vert| cal and/ or

t e resti ace |

i a?éﬁ%}a%‘% I1.3}-llay Zird&e géégégg?ér a%ﬁ‘?ré‘fesggne? riere  second

radiéé#ﬁm:ﬁlﬁﬁeQm dﬁﬁerwhmmecaraeaaxmjgﬁ(By”ﬁaﬁﬁr@r@@ective
t i at_ | east on

cas i e Ra s, PRREr sk TbnS LRtk didke™, sodin Faaratt

saide|raddst QQﬁlCGMﬁDGhQHWﬂIEﬂ€$@gnbngﬂFjHﬁiﬁgﬂﬁhdﬁacterlzed

tations that differ. fromo
in tgﬁg' Egr %%qlg:}g\é%asg:}ﬂoe%glewf'gg’ fautOénaV&Jrcel%%Jse%teJ(%rEZO of the
radipging c¢11a¢fa@tl'©r|(25éd sett hat tht a:om:ma -se8 megfent@kion with

0 t the r ting .elenent (5)
resPéE% g?t gégkgﬁée?ug%%g%t | oRTw ﬁc e§ g@tcﬁélgg s’ set.
resting surface (S) on which said casing is set. 2.-

_ T dey, C ere sai.d oute
2 p?ﬁ;?ectél\f/gc%ag%}ég%g%ﬁqos con? 1a&Fne\M1 %’E‘Eﬁeén\/\/aﬁald outer
protgﬁgpvemﬁéﬁlmg'|§3seisonoafpganedresiI$@t5U&f®@9 tHat, when

it 1%6%%t'E§PH{ %ﬁéﬁbopgsgﬁg aéu ?%anﬁt % s itself with one

subst ant | per pendic
radiating element substantlally perpendicular to the plane

surface; _
said automatic-selection means (20) selecting the radiating
element (5) set substantially perpendicular to the plane

surface.

3.- The device according to Claim 2, wherein said outer
protective casing (3) is configured in such a way that, when
it is set on said plane surface, it sets itself with just one
radiating element (5) substantially perpendicular to the plane

surface.

4. - The device according to Claim 2 or Claim 3} wherein said
ocouter protective casing (3) comprises a central portion (7).
and a plurality of arms (9) that extend radially from said

central portion (7).

5.- The device according to Claim 4, wherein each radiating

element (5) is carried by a respective arm (9).
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surface; said automatic-selection neans (20) selecting

the radiating elenent (5) set substantially .
weernpaogikzul ar to the plane surface. 3.- The dBUT/TE2008/000088

according to Gaim2 , wherk¥m said outer protective

casing (3) is configured in such a way that, when it

is set on said plane surface, it sets itself with just

6.- Jhe rdeivice ngcebedeng to) ik ant bal logaper rsendwéliréin each
- The devi ce ac

t
radigh Ih S SPRRE TS 15 sk UBF CUTeropreRee (96) of said

arm.casi ng (3) conprlses a central portion (7) and a
plurality of arms (9) that extend radially fromsaid
central portion (7) . 5.- The device according to

7.- @h@rﬂewlcaméceondeaghtbamhammgsebEﬁEmhlﬁ5%|5Mhere1n each

radlﬁeﬁhbegl@ﬁe%tr e(%gecit 'y, %r g:{ﬁ\% %ﬁe&}]—g P%etlg%\éthIS) wound on

according to dai'm
an opagirasumgackertoad @5)eashsatmon9bhe outer surface (9c)
of said arm 7.- The device according to Claim5 or
Caim6 , wherein each radiating elenent (5) is nmade
8.- ﬂ‘h@md@wmlacsicmqm.r(gla)o vaydons afi Qukemssur fracer (gherein |

f e devi ce according to any one
Saldo :%ﬁglns %%? swﬁ?re?ﬁ nghig g? hs MRARMGSe danea radial
direp@pgnhw@hp neapacedtbnsaldadEﬁtrdﬂrp@&tQBnMﬂ t7h .r espect
: to said central portion (7) . 9 .- The device

according to any one of Claims 4 to 8, wherein four
9.- &has deg)icar equondiced, teanty obnehbehcilsiagsacids & teherein

ti | ene The device
four S BRNNEY ErrarOk 4% &2 c%wef)ewéachsawouated to a

respective radiating element (5)

10.- The device according to Claims 4 to 9, wherein each arm
(9) extends along a respective axis (13); said axes (13)

meeting up in a central point of said central portion (7).

11.- The device according to any one of Claims 4 to 10,

wherein said arms (9) have the shape of a truncated cone.

12.- The device according to any one of Claims 4 to 11,
wherein each arm is tapered from the central portion (7)

towards a free end portion (12) thereof.

13.- The device according to any one of Claims 4 to 12,
wherein a plurality of batteries (17) are provided for supply
of said electronic circuit (4); each battery (17) being housed

in a respective arm (9).

14.- The device according to Claim 13, wherein each battery
(17) has an elongated shape and extends along a respective
axis (13); the axes of the batteries meeting at the centre of

said central portion (7) in such a way that said batteries
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(9) extends along a respective axis (13) ; said axes
(13) neeting up in a central point of said centra
w@ooobilors4X 7) . 11.- The device accordi ng to angCDIE0@000088
Clains 4 to 10, wherein saitfarns (9) have the shape
of a truncated cone. 12.- The device according to any
one of Clains 4 to 11, wherein each armis tapered
(17)f /RN he SRAtisl parrrbaen@ntt ovemust midaleewsht respect to

saidpekhiteq1( %}tggﬁrqqgn 13 .- The device according to
4

any one of C ains to 12 , wherein a plurality of

batteries (17) are provided for supplz o; sai d . ;

-el T QUG T GH ~ each t | ng_ haus
1o iﬁﬁgérggﬁgé%%vgegFﬁgéé? ,§§4.- h'g)r ev%ge(gg%ggﬁlﬁg 58 14,
wherefni @ 181ulRét BV n afachehaorer y(J207) ahas paoveldedgat @ferating

i thS &hds ca.r ct [ 13).; the
Wlthasggg%?ggﬂgﬁiatter?%gegﬁgfi%%%a %%&f%%n%?én%fhggfg% inoan
end paptigR p8biLah ¢F)2ai nespehtaveaprihd®)said _
batteries(17) have a spatial arrangenent symetrica
Wth respect to said central portion (7) . 15 .- The
16. - dethi® e dgvdsedi AgCPBdang ote ofmyC anes dftcclla_éﬁdmsd 4 to 15,
r eisn ga [ty O d 22)._are . .provi ded, ,
Whérgggrgﬁgag%%%%F%gﬁ%?eﬁgéﬁggﬁﬁge%i%%ﬁ?%§IEa§H skfisdpused in
saldpgpRfraduBeBEtiAnah7bnd portion (9b, 12) of a
respective arm (9). 16.- The device according to any
one of Clains 4 to 15, wherein said electronic
17. -t (B cfevdceci reaprdiny it hausedone saf d @enimral 4 1f:o 16,
té CE Lce rdiLhg_ 10 any one o
R b R Y S R e S
spherical shape. 18.- The device according to any one
18. - Ofhkhgeps eeedicRg G 4. rebﬂesékdt%%'%%Qé@éfﬁ?ﬂgiaimsf
comprise a plurality of swtthes
wherein said selection means comprise a plurality of switches

(24) .

19.- The device according to any one of the preceding claims,
wherein said selection means selection comprise switch means

configured for switching, by gravity, on the basis of their

' orientation with respect to the vertical.

20.- The device according to Claim 19, wherein said switch
means comprise a first switch (24a) and a second switch (24Db)
which are simultaneously set in the closed state (ON) or else
open state (OFF) on the basis of their disposition with
respect to the vertical; '

said first switch (24a), when closed, providing a connection
between said radiating element (5) set perpendicular and said
electronic transceiver circuit (4);

said second switch (24b), when closed, providing a connection
between a sensor (22)and said electronic transceiver circuit

(4) .
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(24) . 19.- The device according to any one of the
precedi ng clai nms, wherein said selection neans
woHlogedlicen conprise switch means configured f arCT/1T2008/000088
switching, by gravity, on the basis of their
orientation with respect to the vertical. 20.- The
devi ce according to Claim19, wherein said swtch
21. neth E8MpFRs@Eanding swbt CHyiMa) 9amt aCieton®0, wherein
electWoheh (Rédis Wy gl t Y 40 the .
, cl osed st atet&m@o?&g@gggéeﬁagtggﬁe f‘%ﬁ%vgn ath:helrlput the
infopmatdops ¢meitheli spesedi/open t hogéspestate tdfe said switch
mean¥er(bisgals, [ ol St ishch ): 0se .
B erdre e oo e g on ML Ml ety wich
respest §et speflpefarénpapuafacsai(8)el ectronic transcei ver
circuit (4) ; said second switch (24b) , when cl osed,
provi di ng a connection between a sensor (22) and said
22. -o[TREt CEHILE St PETSREEl g &P ramyt opa) o] theTheretmdiosy claims,
wher@8¢R0r sh 119 1R abg}nibgig%ﬁd al g%f&)raf\f'ﬁ?]e' e:%%tsr ONbf  that

nmeans are provided, "which receive at rmput thé

- extepdf 3LRREI 6RSOE iy ec |0/ @ esyiogtTy st(aBe ;ofsasal dixes (13)

meet $¥Et ¢ 0 er myni t Ltion,of the
diggi cg) F??rh\?\n %%‘ﬂ%gépgg?ﬁ%o (sree%i res??lﬁggﬁgrf"'agg (r§)sP.ect to
one apothgfeeqeyi canatedrding to any one of the preceding
claims, wherein said body conprises a plurality of
arms (9) that extend al ong respective axes of symetry

23.-(18p; ds¥igcaResridNaee i gy upnénod chenpremEding @laims, . -

her@ff Tl NEadd 4 H; LESREGILS QR LNesanather equal angles . . .
i er23.7 The device ac 0%31 ng tosoaeriys/?ogée o%ncfhéilﬁl cedithy ctive
geomgrBi ARl aKes el h3bai gaiddospmegréedentes( S)lxmereting in a

comm&hOP8int €$8PCLhYC Forming with respect to one another equal

angles (120°9°).

24.- The device according to any one of the preceding claims,
wherein each radiating element comprises an antenna with

helical structure.

25.- The device according to any one of Claims 1 to 23,

wherein each radiating element comprises a dipole antenna.

26.- The device according to any one of Claims 1 to 23,

wherein each radiating element comprises a modified Marconi-

‘dipole antenna.

27.- The device according to any one of the preceding claims,
wherein said casing (3) is made of impact-resistant insulating

material.

28.- The device according to Claim 1, wherein said casing (3s)'

is spherical.



geonetrical axes (13); said geonetrical axes (13)
nmeeting in a common point (C) and formng with respect
wa mogn@ecanot her equal angles (120) . 24.- The HeENiT2@08/000088

according to any one of théfbrecedlng cl ai ms, wherein

each radi ati ng el enent conprises an antenna mnth

helical structure. 25.- The device according to any
29 -of@eofdatiftisrdcerd Py whefbammeash nddimtimgsai@nepherical
ca e 0 enpa.. 26, evice accordln

Slﬁgng(r?s%oﬁré&%iég gﬁsﬁgﬁ% &6 Zsfgl\/\hergf‘ag Uah SRS ng&) and
meanél§ﬁ§n§u§§&Wrp§e§aadn§uaﬁsedlwarccnmcu1d|ﬂaDe ant enna
27.- The device according to any one of the

preceding clainms, wherein said casing (3) is made of
30. - et dpEsPst mcqn@ﬂgattugqmmuas or28CiaThe 2deViwigerein

a 1 mh [ |d caS|n 3s
eaChsg&gir%:a%ém (Fegtde{;-lJ (:e%z%\%(ezaor111 L Cl eféeC%lve axis
(13) wherdich axed JpRer imedtiasi ng oas)ahmﬁnﬁrarspdEnttof said
Sphe§§bglr@gé§hgnglg enents (5) and nmeans for supply of

said transceiver circuit (4) . 30.- The device

according to Caim28 or Caim29, wherein each

radi ati ng el enent (5) extends along a respective axis

(13) ; said axes (13) neeting up in a central point of

sai d spherical casing (Is)



