RADI O COMVUNI CATI ON DEVI CE The invention concerns a device for
radi o communi cati on having a continuous radiating structure, a
directional antenna and a neans for transition of energy between the

continuous radiating structure and thg directional antenna. Such
a continuous radiating structure - described for exanple in docunent
FR 2 608 119 - is used on certain guided urban transport sites in

order to maintain conti NnFABI(} @OMMUNETATION®EMOE a control point
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every few hundred netres X solution which in
areas of conplex radi o coverage uses a continuous radiating carrier

giving freedomifromthese constraints of fhe.oropagation _environnmen
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free propagation in the space to be covered, and is relayed, if
necessary, by other simlar antennas carefully disposed further away

and at intervahsse areas nevertheless prove less constrained from the point of view of radio
propagation and are covered effectively by free radio propagation, that is, using discrete
directional antennas, disposed at intervals, every few hundred metres along the track. A
mixed solution which in areas of complex radio coverage uses a continuous radiating carrier
giving freedom from these constraints of the propagation environment and, in areas of easier

radio coverage, uses discrete antennas thus proves to be an effective combination.

In order to accommodate these constraints, the current technical solution shown in

figure 1 is implemented: at the extremity 3 of the continuous radiating structure 1 (here a



However, such a solution has several disadvantages: it is relatively
expensi ve because of the wavegui de/coaxial transitions, because of
the cable 5 and the directional antenna 6 which have to be added to
each space to be covered, it is conplicated to inplenent and the

m crowave signal available at the extremty of the waveguide is
rapidly attenuated as it passes through the transitions and the
coaxial cable 5 towards the directionab antenna 6. |In addition,
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probl ens of devices for radi o coverage of several areas whose

propagation conditions differ fromone another by proposing a
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a second sec stru
units. This type of antenna is intended to radlate dlrecnonaily and with minimum congestion

all the energy communicated by a transmitter. Typically, depending on the gain expected
from such an antenna, its large dimension, extending along the axis of propagation, does not
exceed a few wavelengths, i.e. the large dimension is less than 1 metre at 2.5 GHz. Beyond a
size of a few wavelengths, the gain of such an antenna and its directivity no longer increase

significantly and because of this are no longer of practical use.



The conmuni cati on device of the invention al so possesses one of the
followi ng features: the second section of radiating structure

I ncl udes a second series of slots, whose nmgjor dinension extends
progressively over the length of the second section, and the third
section of radiating structure includes a third series of identical
sl ots whose major dinmension is close to but less than the

hal f -wavel ength of the signal propagatéd in the waveguide; the first,
second and third sections of radiating structure are adjacent and

consecutive; e pitch betwe WO _caonsecutive slotfs is constant . .an
donts cal " al oRGNERE: f A BRPORTOe HECHRBLSEh 6 GHETE VPisgHEE Afgn direety
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to 20 netres; . 4 the third series of slots includes up to 10 slots;
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si gnal prs?g%aalg\%iglg is identical but of much greater power (typically 60 decibels more), due to the
intense local radiation by this directional antenna, Because the transition is made within a
very limited distance, less than a metre {length of the directional antenna) and is effected at
the speed of the train, the train or ground radio equipment might then lose their
synchronisation and because of this would temporarily be in a state in which they could no

longer communicate with one another effectively.

The communication device of the present invention aims to resolve the problems of
devices for radio coverage of several areas whose propagation conditions differ from one
another by proposing a solution which is economical, effective, simple to make and whose

implementation is flexible.

In accordance with the invention, the communication device of the type mentioned
above is such that the transition means and the directional antenna consist respectively of a

second and a third section of a radiating structure.

The communication device of the invention also possesses one of the following
features:

- the second section of radiating structure includes a second series of slots, whose major
dimension extends progressively over the length of the second section, and the third
section of radiating structure includes a third series of identical slots whose major
dimension is close to but less than the half-wavelength of the signal propagated in the
waveguide;

- the first, second and third sections of radiating structure are adjacent and consecutive;

- the pitch between two consecutive slots is constant and identical along the length of
the three sections of radiating structure;

- the length of the second section is within a range from 1 to 20 metres;



O her ainms, features and advantages of the invention will becone
apparent on reading the description of the enbodi nents of the
communi cati on device, a description made in conjunction with the
drawings in which: figure 1 is a diagrammtic view of the device for
radi o communi cation via a continuous radiating carrier along the

| ength of the track then via free propagation by directional antenna
of the prior art, figure 2 is a dlagraﬁnatlc representation of a
device for radio comrunication via a radiating carrier along the

length of the track then |af ro tion according to a first
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above. Figure 2 is a diagranmatic representation of a device for
radi o comuni cation 10 according to a first enbodi nent. The
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to a first embodiment,
- figure 3 is a diagrammatic representation of a device for radio communication via
a radiating carrier along the length of the track allowing the range of the ground-

train link to be increased locally according to a second embodiment.

Figure 1 is a diagrammatic view of the device for radio communication via a
continuous radiating carrier along the length of the track then via free propagation by

directional antenna, and has been described above.

Figure 2 is a diagrammatic representation of a device for radio communication 10
according to a first embodiment. The communication device 10 consists of a radiating
structure formed by a waveguide with a rectangular cross-section having three sections of
radiating structure a, b, ¢ pierced by slots 12, 14 and 16 respectively. The communication
device 10 is disposed at height above the ground or, where necessary, is installed on the vault
of a tunnel. The first radiating section a extends within an area of train movement over a
distance which can be several hundred metres. The second and third sections b and ¢ extend
in an area allowing a progressive increase in the radiated power, over a distance several

metres long compatible with the ability of the train and ground radio equipment to withstand



sudden variations in the incident signals, and also allow ng the
devel opment of a significant directivity of the signals towards the
area to be covered using free propagation, after the nechanical
extremty of the structure 10 (station, workshop, garage or m xed
radi o coverage by continuous radiating structure and then discrete
antennas). The section c specifically nmakes it possible to use and
radiate all the residual energy at theSextremty of the structure
towards the space to be covered. The conmuni cati on device 10
performs two functions: the first function, nmintained by the first
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witten in the formof a relationship between the magnetic field
propagated within the waveguide, witten as 4, and a coefficient
called the "magnetic polarisability of the aperture”, witten as am.
At a sufficient distance fromthe aperture, the magnetic nonent of

t he magnetic dipole equivalent to the radiation fromthis aperture is
witten in the formof the dyad rit = a, :1-49. The nmagnetic
polarisability of a slot in the formofP a very el ongated el lipse has
an anal ytical solution. is witten using the major axis of

di rension "2 |" th 13e rture.in the formam E(e)- Ige
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shown in figure 2, The extraction of energy effected, and consequently the power radiated

from each slot 14 increases rapidly when the size of the latter increases, the size of each slot
14 nevertheless remaining less than the half-wavelength. This energy is transferred from the
inside of the waveguide to the outside. A directivity, in the direction of the waveguide
towards its extremity and thus towards the space to be covered after the end of the
waveguide, arises from the composition of the radiation from the different successive slots
12, 14, 16, which are regularly spaced and phase-shifted according to the principle of

calculating the inter-slot distance explained below.

In section a, theory of radiation from small apertures developed by H. A. Bethe,
“Theory of diffraction by small holes, Phys. Rev., vol. 66, pp. 1263, 1944” is applicable.

Consequently, the radiation from a small aperture, here an elementary slot 12, can be
expressed in the form of the radiation from equivalent magnetic dipoles written as #2 and

written in the form of a relationship between the magnetic field propagated within the
waveguide, written as H, , and a coefficient called the “magnetic polarisability of the

aperture”, written as &, . At a sufficient distance from the aperture, the magnetic moment of
the magnetic dipole equivalent to the radiation from this aperture is written in the form of the
dyad ™ = @,: H,, The magnetic polarisability of a slot in the form of a very elongated ellipse

has an analytical solution. It is written using the major axis of dimension “2{” of the

217 l382
- —-T(j , an expression in which “¢” is the excentricity
e

3 Ele)-
of the ellipse-shaped aperture, “K(e)” and “Efe)” are the complete elliptical integrals of the

aperture in the form Q,, =



shows that at, increases as a function of 13 Al ong the length
of the transition section b, the polarisability of the apertures is
I ncreased very gradually by regularly nodifying this paraneter / of
the slots 14 so that, fromthe initial -60 dB, the |level of radiated
power extracted fromthe wavegui de and received by the antenna of a
train noving in translation nearby is progressively increased. The
change in this dinension 1 is calculatéd so that the change in the
power transmtted by each slot, which varies as /3, produces the
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hi's secdrin einpd kiof Sesbeiiey RaRaey Ebunbline ftehmpio et darves
renmai ns V@bt dorredtly bpsrodhdd @fa wacHfiaaRIlibticdl Rt REiNERe 8dmd RGjok 3Ad AARA axes.
signal has great|y 1ncreased. In the directional antenna forned

by the sécnpenently, dispose iprertbenlengihsofatbe sarfinuppyadiatig isedionraadrr loto k2
obt ai ned vﬂfhoagﬁag%%ﬁﬂagcﬁét&w% &9@}1& ﬁ&l&&é&bﬂy c%ﬂﬁe% SPN WIS GlrkRidePeoupllfe
make be | se of Tall 't I'n

objective Is t st poss e u e residual energy
order t o of apprdkiynagedd 6@ fdecibele between dei puveer @rdpagdted insile dbia vaesynidgyandtthe

the extremt f the vequj de, sl of. resonating at .a ., . .

nal 1< v EPERTAIAS G P GO otng siicleEh PORErS oPRt & Meifin ggpunc-rain
radi at i oRombduhieh@iC Yrhe Nbotid Sxprbionr CMBE tnyagattid E@lhﬁgabmﬁy af iRShpetute Albe
energy communicated to it. Consequently, if a half-wavel ength slot 16
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reduced QUIRGH 1 R aRUSETS ¥Ra Mg RUELEARET nb 550 RANbe RNy Hrchlba.

<10) in thI'S
The change in this dimension / is calculated so that the change in the power transmitted by

each slot, which varies as /”, produces the linear variation in the power increase required
along the length of this section b, whilst Bethe’s hypothesis concerning small apertures

remains valid. At the end of section b, the power of the radiated signal has greatly increased.

In the directional antenna formed by the section ¢, starting from this already high level
of radiation obtained progressively along the length of the second section b, the objective is
to make best possible use of all the residual energy in order to rapidly and efficiently radiate
all the residual energy at the extremity of the waveguide. A slot resonating at a half-
wavelength in air, correctly supplied, has a high level of radiation efficiency and has the
property of radiating almost all the energy communicated to it. Consequently, if a half-
wavelength slot 16 resonating at the working frequency is disposed in this third section c, this
slot radiates most of the incident energy either side of its plane. Half of this energy is thus
radiated into the half-space inside the waveguide (it is reinjected into the latter) and half is
radiated to the exterior. In practice, there then remains in the waveguide, in the section c,

after a first half-wavelength resonant slot 16, approximately half the initial power. There is
then a reduced number n of successive half-wavelength resonant slots 16 (1 <10) in this

terminal part c so that it is possible to consider al! the residual energy is effectively radiated,



termnal part ¢ so that it is possible to consider all the residua
energy is effectively radiated, 8 1 n slot 16 after slot 16. This
process leads to a rapid attenuation, close to (2- , of the power
transmitted internally to the wavegui de and to the efficient

radi ati on of all the residual energy, wthout additional |osses
(transitions, connectors, cable) and in the direction of propagation
common to the three sections a, b and 8. The extremty of the
wavegui de no | onger transporting radi ofrequency energy can be |eft
open, sinply protected by a dielectric cap which provides a
mechani cal seal . The pitch between two consecutive (Sly¥ts 12, 14
and 16 | $lc 16 afier sletnl GofThisrmoessoleadssioc tapid agenuatien v@d@segqi aiefl thernpwer
wavel ength of the signals used. It is calculated in suc way as to
obtai n a iwhefittkd htemOM td e wzpéguided&daioomg difiGeRalifafon ©PFNhE fredifif
communi cation device in proximty to the continuous radiating

st ruct ur enetgy, pitheut cgddionalblessss dtrsnsdtons,momthemMMI ot the ditection of
obt ai ned ' ' h| i ng_of. SI al s

suppl yi ndjp(%lﬁgéﬁ}séhoqi% g{ ng#n Eoﬂtég%éeééﬁ? mPE' I n{é )gre e g{t}}l ot degulde o
wavel engtidnger trirsgditing r:fdwfﬁdquany&heﬁgh ean Bé ﬁaﬁr@ien,g@mp@t proRcidd % nsdi€ledric
of the mavegﬁj e ag& B %$de of propagation - and also fromthe
phase shifR MRGh By 8 echanics seal- oyt si de the waveguide, by all the
radi ation fromthe slots contributing to the total field received at
all reception points in proxinmty to the wavegui de. This inter-slot
di stance is c&hephigh betwaen treneonseguting slots 1 d 4 aMdgtbhisof fqm@omeﬁthemcssS-
a, b and e n
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al ong t hevayan g bbtaifi atsignat of‘a:mslmttantpﬂiamlk along thecentier length otﬂrhetcmrrynumcatlon
sections connected t 0 qne, anot her ctrically and nechani cal
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to a value not exceeding 20 m A termnal sectjon is forned grom
sect i ons SEPRAyite theskisef tip Waveawids, starting &rogy the guideth wavelenetihntslog frogtieny
the thir n
Sllots, ol bt oL Eeonu afheRIah of (P daibapide Jhd 67 thof 3P ploibe Cand
secti on Blsadipnetti phese geifingl updérgoes in aiti onesidd the wat/egu&cé hmli the qasgdtion drom
the I eng f aunitary sectio nus. t secti.on ¢
The 111 othe g eatlnbiel s 6 g ok bEied B ofl HEheBSh pPf RoTHIATY e
by all theveluk! ThiskdterYotsksidnce scofsthnitahd [entiat 41684MhL MngtRYf thécions a,
variant, formpart of the term nal section, dependlnﬁ%Pn t he dy nanlc

vari at i of® 29 citherdes tg pegvidagantinyoysly srereasing leyebef signal shove tei wveguide.
equi pnent and thus the effective transition distance necessary to

provi de sections b and c.
The radiating waveguide is installed along the length of the transport track in the form

of unitary sections connected to one another electrically and mechanically. In order to ensure
easy transport and fitting/removal of these sections, the length of each of these unitary
sections is limited in practice to a value not exceeding 20 m. A terminal section is formed
from the sections b and ¢ shown in figure 2. The directional antenna formed by the third
section ¢ is of a short length, limited to less than ten slots, clearly less than a metre in length.
The second transition section b may advantageously have a dimension at the most equal to
the length of a unitary section minus the length of the section c. The first continuous radiating
section a, which is very long, is made by all the other unitary sections situated upstream but
" may, as a variant, form part of the terminal section, depending on the dynamic variation of
the signals which can be tolerated by the radio equipment and thus the effective transition

distance necessary to provide sections b and c.



9 Beyond the directional antenna fornmed by the third section c,
downstream radi o coverage is effected by free propagation, that is,
with features dependent on the radio environnent particular to the
propagati on environnment of the station, workshop, garage, or the
track in the case of the m xed operating solution using a continuous
radi ating structure and di screte antennas. The above expl anation
has been given taking into account a t®ain noving above the

comuni cation device and | eaving this area of radio coverage. The
term nal radiating section forned by the second and third sections b
and c provides the progressive rise in power of the signals received
oy the traln. pligaPhERliRNGAn et YieE by e i ShaicR &PRLAREDSS radio
froman area not equi pped wth the Comrunt catioh devi ce ‘accor I'ng ¥3
t he i nvertvaaget © alfecedubipfied momgaticny shati ingwith cfeattiien ulependdet or abe ridio

the power_aof the signals received.from. this tinme, K the directional

ant enna. CPHIPIRCL B HEReras 1S Probpeasioh Btiauivt pl B8 stlidh Sk, e, or
struct ur ehd frackSh tseedst of tia) mix'EBi@;ﬁ%ﬁ&ﬁt@n@sﬁfgrﬁﬁtﬁﬁiﬁﬁms radiating structure
parti cul arla useful in the scenario ere two sections of track with

conpl ex PBYHISCIBIEFRIEARAS. r equire the use of a radiating wavegui de and
surround a sinpler environnent whose radi o coverage is provided by
one or nore consecutive discrete antennas. At the extremty of the
first wavegui dlee alrova esplangivs dhanbedn @ivenctaking dikto tacenust & itroin weving ebove the
accordi ng 1o thet.i naéep%iao%e tihe }gower &f it he si nﬁ.hs tranﬁm' t%.ed Al
pr ogr essi vrgf”yumic?‘l(lﬂ”eagé:, P\ eqERg AR O 'afhﬁ cpﬁeéa%y FrieLm g fgj‘S‘W%‘*ﬁ 1on
can be t dbmtedbe dhdnecodrtdeandahiicdseetionsibadic piswdes thé probfessdverfipiagaveOst the
condi tions ther e_afégr appl,ﬁ nt i nt er medi agécﬁ ree propagatj on

envi r onnétenals greeiypd O the Rk TherRrotle £an 8¢ Fegiseh Benp SpAPRERSChes Trom an

nevert hela?eﬁ%op@cﬁ](a}ap;e@ RRNHE 8bBRubdatidiielRE Hld%?di%% AR idveRtio d@%i Qlipped

with very limte osses, thus making it possible to provi

ef fi ci entrchy @eumgchenpiiniels decrgassrindicqiowgr olthe hignadle cespided frem, Biis time, the

i nst al l ah-ﬁr&gioﬁél g&t&ﬁn%‘@)ﬁ?ﬁ%cﬁgn Qﬂgffaﬁgét G rala){a]tiﬁg Eétgdtl?lye'éﬂgt section
wavegui de accordi ng e I nvenhtlion, e signal ™ w I NCrease
because aj. Thixrepersiblenartangerhertt e patoulady ofeful dditit scenarichehere awo @edtioas of

begi nnin a{] tge third section c has%geen (5) ssgd .and al on %Qe | engt h
of “the sPediifERmPlsK 0 Epierake gRANe PF et Paatine Beyeghiet and sumo e
a few metmgter daPfrbrlmdnt Wheidab dofelafeishAGAdddENChne! GROE EnRLBRG diddfete
entire length of the first section a. In‘this first enbodi ment,

the firsentesmsoft therrxtremity ofJoe firsh ngveguidenarea eanipned cwith 8 rieraingl dnsifien
e A
radi at i omcreasg ioambrdanate with the edyakringmn ravige hwhioh eas eber ddérated oy the radio
equipment used. The free propagation conditions thereafter apply in the intermediate free
propagation environment for which a maximum of radiofrequency energy has nevertheless
been communicated by the terminal transition section with very limited losses, thus making it
possible to provide efficient free propagation. In proximity to the second area of installation
of the waveguide once again covered by a radiating waveguide according to the invention,
the signal will increase because of the proximity of the source of radiation then, once the
beginning of the third section ¢ has been passed and along the length of the second section b,

the signal will progressively decrease over a few metres, until it returns to the base level

received along the entire length of the first section a.

In this first embodiment, the first, second and third sections of the communication

device are adjacent and consecutive, the second section b making it possible to pass



The invention thus nakes it possible to produce, very sinply and
econom cally, a radio comunication device which provides two types
of communication in two different propagation environnents. Thi s
device permts a continuous rise in power, over an adjustable |ength,
capabl e of reaching several netes and enabling the radi o equipnment on
board the train to "follow' this rise in power progressively, wthout
any risk of a loss of signal synchroniHation. As a variant, it
is possible to locally increase the radiation by l|ocally making slots
of a larger size for a few netres, for exanple in the case where the
wavegui dereEessNey; from jaycontipuqus dagde\of fipstatipn Withdayt 1adiatiom it a derab mede ioh
order to Jyg fh PR SiaRdncrossing. The additional energy radiated
| ocally over these few netres nmakes it possible to conpensate for the
addi ti onal at Thhinventdm thub anakds itopassibls tb goaduks; viere siogde dndlictdremécatly, a
in distance. Such a variant is. showa.in fiqure.3. . Qver_ an al.ea
of the raffacPREuaEplR dice uRsR Eridss yp 4705 f comamnichiey g, o ditferent
radi at i oprépagdtdgehvieshmentsf i r st series of slots 14 (internediate

radi ati ng area b), whose nmgjor .di nensi on i ncreases from a. |l engt
5 EB’é)#‘t’ 416&’9 f
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two continuous radiating sections a. second series of slots 14

(i nt er medisainepowgd pragiens)vely auithyu) anyvisk o€ a hasj of sigiahesmehronisetény: eases
froma length I ess than the half-wavel ength to a | ength considerably
| ess than the wavel ength of the signal propagated in the wavegui de,

i s then nade. A¥h@addnarigi possible teloodllytii@edse egtrhdisdont Yye o calliyatiakingesdotobf a

the slots in these i.nternediate segtions b and b' is determped jn
t heory TG 12 IR T B 49T SR IS R Ica8% MRS Hhe, Weyggdide p pRISIGaHY and

sl ots i n|&QRY HRANnOrorh thd @R niBinaliAdrdepid Bpaifa [kt 8nd Fro$§5d. TR alditional
l ocal |y creates _a nore intense radiating Ssection c'. In order to

obt ai n” t eergecediaed JoqaHy ravas éhese, Teyw gnetres gudes tih posséieiite eg@mpensgientor tthe
section GyuG s . i . di .

whose maSiBaR! AfrBXIGSRIA Bhs 100y RALEEMATAR Ih oSSR alsbit is
secti on Bhown inHeufd¥.st slot 14" in section b'. This dinension, the
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power necessary to conpensate for the additional attenuation related
to 11 Increases from a length considerably less than the wavelength of the signal propagated in the
waveguide to a length less than the half-wavelength, is made between two continuous
radiating sections a. A second series of slots 14’ (intermediate radiating area b’), whose major
dimension decreases from a length less than the half-wavelength to a length considerably less
than the wavelength of the signal propagated in the waveguide, is then made. The change
profile of the length of the major axes of the slots in these intermediate sections b and b’ is
determined in theory as described above for the second section b. The series of slots in
section b, followed by the series of slots in section b’, locally creates a more intense radiating
section ¢’. In order to obtain the necessary increase in signal over the required length, the
section ¢’ can be extended over the required length by adding slots whose major dimensions

are all equal to that of the last slot 14 in section b or the first slot 14” in section b’. This

dimension, the upper limit of the major axis of the slots in sections b, ¢’, and b’, is calculated
on the basis of the above expression &, of the magnetic polarisability of the slot in order to

obtain the radiated power necessary to compensate for the additional attenuation related to



the locally increased difference in distance and then allow a return
to type a operation after this area of |ocal signal increase c', via
the section b'. O course, the signal energy propagated after this
type of area is attenuated relative to a wavegui de structure which
does not include the sections b, ¢' and b', which inplies that, at an
i dentical waveguide length, it is necessary to provide a greater
nunber of repeaters. The functionllhg of such a device has been
described taking into account the case of ground to train

conmmruni cati on, where the radi Qf requenc ner i s communi cated o the
radi at | ndftws{%rcﬂhytlmréaﬁehtdéfﬁr‘d‘a&ef% disthge o e alloph & Tefuel Y PSR PRREFYANEA TS
ant enna thi@Ngel sHIQAL KBKEIPicRAsd @V eVig e |skétdbnaPP| D eciree, L€ signal energy
invention, i.e. in the case of train to ground communication Tor

whi ch t hereragatest aféedilip dypecaiaragyis iager@wietltrgwwo tatieavegaiie staurtup wdich does
recei ved hy: Lat.l S it yols 1k b i .
structuré 13%’%151?8? {él%g%cgl%lrlgg’eﬁ %&lng ’ %P%%glﬁ%.teaq’ig g%?%?ﬁésaﬁ Waoﬁﬁa’gilegength » 1S
conmuni caecosaryeviraddd 4 Sreat2Onuditer ofiepedtars.ni ng a conti nuous radi o
coverage between a control point on the ground and a train noving

al ong a track, said device having a wavegui de inside which an

m crowave si gmad fiinStibrihe6f Qdh aCRARE IHas B&knadebdribed t infadcoint RhEELE G
by a first series of slots (12), radiating part of the signal towards
t he novi ggpund 4p rtaim copauaicgtion, mbere: the nadielrestensly eweaygly dommysiggtede the
first sectd: Lde:.aRrd.t [ ' I e .
char act ort s, febefite AR KEONE ins T woferl SR ot BF Bl DR o
ant enna (eepttonsewtsiiblypepjlies efoy thef imvest@onick. aind tlee tchder df Steadt | ton gwhind

t he wavequi de, . each. pi er respectively with cond _and a third.
Sori on. of it ol wFich he fIRREGiendCetass SnileRo AR uBBenBRL betiveid
wavegui dey(te fadiafing RELEGreaghA pIPagAd! vEMiS KMt JtviCturd Ho tahadmdte Greddyifg
di mrension of the second series of slots (14) increases progressively
al ong t h&IMEREEh of the second section (b) fromthe major dinension
of the first series of slots (12) to an dinmension smaller or
identical to the major dinension of the third series of slots (16),
and in that the major dinmension of the third series of slots (16) is
identical along the length of the third section (c,c'). 2. Radio
comuni cation device (10, 20) according to claiml1, characterised in
that the major dinension of the first series of slots (12) is nuch
smal l er that the wavel ength of the m crowave signal propagating in
sai d wavegui de. 3. Radi o conmuni cation device (10, 20) according to
claim1 or 2, characterised in that the major dinmension of the third
series of slots (16) of the third section (c) is superior to the
maj or di mensi on of the second series of slots (14) and equal to half
t he wavel ength of the signal propagated in the wavegui de.



4. Radi o comuni cation device (10, 20) according to claim 3,
characterised in that the third series of slots (16) conprises up to
ten slots. 5. Radio comunication device (20) according to claim 1,
characterised in that the major dinension of the third series of
slots (16) of the third section (c') is equal to the 13 nmmjor

di mensi on of the second series of slot§2(14) and snal I er than half
the wavel ength of the signal propagated”in the waveguide. 6. Radio
comuni cation device (20) according to claimb5, characterized in that
the third series gfaimkots (16) is followed by a second series of
slots (14') the major dinmension of which decreases progressively from
a length smaller that half the wavel ength of the propagated signal to

a di nensi on jmugda; 8k \ oLh. of. . r opagat e[g
i anal T R e ) T bRl B RRIRREE ARG coveraee
precedi ng cl aib¥Evees haeeritad ppinton the grivand antie tepacevibeta@en ok, said device

consecutive shgt: 44 16) .5 constant and jdentical alang the
l ength of the 119%]1?1 %ﬁ%@?%ﬁéﬂs%%vg%@} alb’fnmtr%%av\fé\lﬁé’@{fisdg?m CORREIPIBE a first
conmmuni cat i on se@ionde) Bit@e@ 0y adftisiosedengl dists AR, RIRGRE LAY of R SiBhal towards

characterized_jn hpa sl ots 6) are disposed
€

h 14, 14", _
transversely & mé B'tﬁlé]ﬁtad’d‘?al'?ﬁﬁé)(]i%rrtéa@?’inBﬁ Oé?neméaﬁwﬁ@gm Hwst section (a) of

the waveguide, and the directional antenna (c), characterised in that said transition
means (b) and said directional antenna (c¢) consist respectively of a second and a third
section of the waveguide, each pierced respectively with a second and a third series of
slots (14,16), said first, second and third sections of the waveguide (a, b, c) being
adjacent and consecutive, in that the major dimension of the second series of slots
(14) increases progressively along the length of the second section (b) from the major
dimension of the first series of slots (12) to an dimension smaller or identical to the
major dimension of the third series of slots (16), and in that the major dimension of

the third series of slots (16) is identical along the length of the third section {c.c™).

2. Radio communication device (10, 20) according to claim 1, characterised in that the
major dimension of the first series of slots (12) is much smaller that the wavelength of

the microwave signal propagating in said waveguide.

3. Radio communication device (10, 20) according to claim 1 or 2, characterised in that
the major dimension of the third series of slots (16) of the third section (c) is superior
to the major dimension of the second series of slots (14) and equal to half the

wavelength of the signal propagated in the waveguide.

4. Radio communication device (10, 20) according to claim 3, characterised in that the

third series of slots (16) comprises up to ten slots.

5. Radio communication device (20) according to claim 1, characterised in that the

major dimension of the third series of slots (16) of the third section (c’) is equal to the



9. Radi o comunication device (10,20) according to any preceding _
clai'ns, characterized in that the length of the second section (b) is
within a range from1l to 20 neters.
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major dimension of the second series of slots (14) and smaller than half the

wavelength of the signal propagated in the waveguide.

6. Radio communication device (20) according to claim 5, characterized in that the third
series of slots (16) is followed by a second series of slots (14°) the major dimension
of which decreases progressively from a length smaller that half the wavelength of the
propagated signal to a dimension much smaller than the wavelength of the propagated

signal.

7. Radio communication device (10,20) according to any preceding claims,
characterized in that the space between two consecutive slots (12,14,14°,16) is

constant and identical along the length of the three sections (a,b,c) of the waveguide.

8. Radio communication device (10,20) according to any preceding claims,
characterized in that the slots (12,14,14°,16) are disposed transversely to the

longitudinal direction of the waveguide,

9. Radio communication device (10,20) according to any preceding claims,
characterized in that the length of the second section (b) is within a range from 1 to

20 meters.



