. XYe3ePM x*6° T596 JUNE 2002 1 METHOD FOR MEASURI NG THE SPEED TFEAZRAI L
VEHI CLE AND | NSTALLATI ON THEREFOR Subj ect of the invention 5 The present
invention relates to a nethod for neasuring the speed of a vehicle
travel ling on a track of railway type. The present |nvaWWHMMHWmﬂMNeIateS
to the installation for carrying out jthis nmethod. 10 T gr ound
of the invention Various systens for determ ning the speed*atis@ train
travel | i ng Mo sk svsurRiNeG aflys beerepr oposeRaTt.nvBRTELEURRD, It has
been suggeSTE€d TO USE a SENsSOr _present 15 on an axie to deternine the speed
of the train travelling onINBEALLAZTEONHIWERAFOR hi s speed is not al ways
sufficiently precise, and in particular, it mght not take account of a
ri sk arising when the wheel skids for reasons such as the climatic
condi ti 9uEj&EL06E BheSHAVWENBLohhe 20 presence of |eaves oil the rails. It
has al so been proposed to place two or three sensors on different axles in
or¥er to obtain béheerPiRaRits| dRvenbisVer retREesr dhi is PASHPH cf@ht from
the poiplsQhrYh§Wedk R dd Ske MRNIEETRAL 2add1lshql 88 KNQwdu agtice to
arrange beacons along railway tracks in order to neasure the speed of the
vehlclerelhweYItmgeen these tracks. In this case, beacons, which are
arranged at knowng st it ig vehi c
travelling cl ose to th f%%éﬁgwlgggﬁﬁ%egﬁg,%%ﬁﬁ1{iég%gggof%gn an enna, t he
passageinsealiaeibnr §orbeacopiagdomtashries mefidiad.ne upt o t he passage of the
Sﬁ ond beacon. The speed is readily deduced fromthe known di stance between
e two beacons and the tine taken by the vehicle to cover this distance.
hbverthEéeBﬁlchhebEEBQﬁﬁﬁna5o&rehB|&ﬁ@én&lbﬁlatively | arge di stance apart
and this 6 JUNE 2002 2 anpunts ssen |a1 to measuring the %verage

speeds over the dV8Finds éﬁﬁﬁ#@ﬁ5 ?rh bP6pcERRFS nodoRinent

W97/ 12¢P8i horus@edl1call Bnateiry @@a@@@et@meaayrrbeent Reopdmest. Srn
i nst ant aneous speed of a vehicle passing _in its vicinity. This beacon emts

a magneRPFELiTElarandt BRSEBRR ofUddegREEnt® Pl el GRESPTT RFSAEMICl e, this
vedi cl epgappdekae éémﬁé%%£ﬁlh@t9hé”%p@@& df opht hicsafineld-Lfe MagRet i C

i nfluence. The tinme taken by the vehicle to cross the field 10 of Tagnetic
i nfluene® | $hgeduttackner diawaierand thadsspetieed t HE vehPEl e dlvavfus

cal cul ateds ; Jhbse 1pt Bodchas, ! Aagdry phungedi ng hogRlagpdeagans at
regul ar distances al ong t tracks. reover, It Is known practice to

or gani z&C@oustt phick sk ek nee cthesnst keovhead  skiigsk foac tiesaens whi ch
are sepgiah edby . flheali il O NandiRIBIEC! (ECOLP! My CORBLAT Sqff dib tuni ng
bl ocks acting as e power coupling he track sections adjacent to each
t2%i ng mteeknaﬂdOfoleahesshorthéenguhsef track | ocated between these two

It has also been proposed to place two or three

sensors on different axles in order to obtain better
precision. However, this remains insufficient from the
point of view of the risk management.

25 It is also known practice to arrange beacons
along railway tracks in order to measure the speed of the
vehicle travelling on these tracks. In this case, beacons,
which are arranged at known and fixed distances, emit a
signal. The vehicle travelling close to this beacon

30 detects, with the aid of an antenna, the passage over the
first beacon and measures the time upto the passage of the
second beacon. The speed is readily deduced from the known
distance between the two beacons and the time taken by the
vehicle to cover this distance. Nevertheless, the beacons

35 are placed a relatively large distance apart and this
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20 tuning bl ocks (15 to 30 metres). Usually, the first tunifyM%R%cts as
an emtter at a given frequency while the second tuning block acts as a
recei ver at another frequency. The functions of the electric joint are,
firstly, to prevent the propagation of the signal fromone 25 track circuit
to the adjacent track circuit and, segondly, to couple the emtter and the
receiver with the track. It is already known practice to use an electric

joint t RAS of ,a D Act | y. S f train
axl es, gargﬁ%ﬁgé c?e:é%ui t %gq?r eg?eéﬁ%%%lt%egﬂtghea\{%ﬁi ?Eg\%idg t %?rt rain

axl es antthe hdsseanpeesovarsedet ection of the position of said train relative

to the emtter fromt C e i .he tr . ngd:é' } , 1t is
observed that the J?l:,lr Bgﬁt gg%%t hﬁejéeﬁi%%(ggég%@yapn d%jﬁgﬂréélltl In i}rf(;zrajtéé/of t he
axl e is twghu8s bef oreltieakd®t pessesnat tbhedeeeehiok t heenidlmyst 6 JUNE

2002 3 connection, and undergoes_a_str.o discontinuity,at the npnent the
X% pactiRtantAealit enfed U a S BhidIR S " R Y - ack
circuit eisbenbleaddmt emstpard i eabaeky csuf iabde amdf,orbp sdwdrs t backarci rcui t
of less than 40 in length, - which may be uysed in _undergroungd rail way
Cransit etens. Precre Ml e RBPTOt e rdti s, et ier Han st /oY ¢
is produgied heiwegn ideor ains andit hatren ASss gnele NP miYdet X

connected approximately 6 nmetres 10 later so .as to tune the | oop thus
fornmed tbthiHeereRondneetifg FREST, BYushey Vehicle &8 cxasP el igighal . The

Cofy rol i {agRERRE S@ A ARACT 1 91 delllR iRl R Qi F bl Chahd eh@selhesRias to
adj ust the reSonance, and a transforner, one coil of which is nounted in

series wWihthee vabasieoris athugckcabcuilptaft STyl nefoderhas i ver

bei ng coppanbedi Vi a6 €91 biaket Neddds! of Mg ALl® Bfsddifdnvention
The present i1nvention ains to provide a solution 20 which can offer the

mexi num &keng i tyewkracksthe railway context of the termin neasuring the
speed of a vehicl eybrayebling; on @ t ek, Of phabhway tyge.%]@%;‘r@- ze, a
0 1ch all ows

particularly, the present invention ains to propose a net
t 5 avertageck peetiot 6 rbek? Beastiam dandwdependbrvly-skcthonsr, owlsiaur ces,

due, for_exanpl ki ddi n q?q 0. en nt t lL.es, and which is
based ont errgg %g%}ggﬁ, \?\’/ﬁ)en%eiL ra]%;lnC pag(gglg?gbf }H&i ntgge;%éﬁgrcati r?glrfthe
various ¢omekscsrofii tgo Thmipredeanickavaoting ainsheo ppweposeuplsiygs em 30

ot ch ol BRgngs bl heble L 15t oLl Atlan. ofobageqns,along el agke. More
train-| ofedt i mieegsthgnentl enlitéh cbHnirsick olotateld tiatausdrs vhébeeltsetric
jcggﬂs. éﬁ%ing éi@@k§09%s4to 30 metres). Usually, the first tuning
block acts as an emitter at a given frequency while the
second tuning block acts as a receiver at another
frequency. The functions of the electric joint are,
firstly, to prevent the propagation of the signal from one
25 track circuit to the adjacent track circuit and, secondly,
to couple the emitter and the receiver with the track.

It is already known practice to use an electric
joint to detect the passage of a train. Actually, on
passage of the train axles, a short-circuit is created

30 between the two rails via the train axles and thus enables
the detection of the position of said train relative to the
emitter from the change of current in the track.
Specifically, it 1is observed that the current at the
F1 frequency in the rail in front of the axle is high

35 before the axle passes at the level of the emitter



Mai n characteristic el ements of the invention The present i rfvéHth oH% el ates
to a nethod for nmeasuring the speed of a vehicle provided with an antenna
and travelling on a track with two rails in the ,formof 5 track sections
known as "bl ock-sections” separated by electric joints, each electric joint
consisting of two tuning blocks and &f the predeterm ned track section

| ocat ed between them each of the tuning bl ocks allow ng the power coupling
for thecadnecénbrtr aghdsestdegrgerd | Bg sisrdiig a dilsooitsigotiton, achathbet eri zed
in that at I%a%‘two di scontinuities are detected in the current or voltage
of the SPEREC 588t P85 5t enna which is present in the vehicle

travegl |b|ng En tpe‘l‘lrk:read@dmneltrfte [1):3837:575 /] aIBBVEOilnide)sddlfiHeh;a 4 réiatap]jcﬁsecondd
t unjht ocks of the,same electric 15 joint, in order. ta neasure the spee
of “the P&hitc! TFaFivELFFHY CoR S8 Yack1atrnd St PRt I n%‘i”t'ilal?ieobt ai ned
when thgoaxl£ passes wtadibechevalitofot heekisr sthdnniang Rl aek fengthe
frequencx_of this first tuning block. 20 The second discontinuity Is

obt ai ne¥fPBFheart PRy UgE e i deHIT b F it L WHe GraREhcSY DFSBhe fir st

tuni ng bl ock. Thi gtsegaond gh scomiddui EMet-aiabt @ihRed Ry, creptipgi@giel ectric
or magnetic field in the area of_the second tuni r]g bl ock. This electric or
magnet i 8hprél-girsugéndrntpBiced betweenf thecupidst amsl dhats g odGrti onal

to the gu t ] t.heyol ject it i st Lng bl ock.
This fi %F%Eﬂg‘g g(gﬁ%t?{é(t?gd |lre;cfL y %@l&?%% c(gr ragﬁ)tfdgérﬁqﬁée%%yssaq‘%%% t age.
Atfor di hgter acotdsertenbut nelme , Lobp thuet fiocaled3Gaadiionrésoranett age

i njected i erd.es W t t h 0 qu e, second

t uni ng gPogl?% 'fd‘nﬁeesczd\llgé*({l’agg;@iyn’?%cggge?%eéeﬁfégﬁ s%q “{?Sldr ?ﬂgé/na(?é?%]p?%at whi ch
~ 1,8 i nj euhédsi cbapirhieef iar shpaariitog: bltdek vadesorall whiah anot diessembadi ment ,

" the electrical_ 35 %ctéon IS the injection ?f a gurrrent into a v It@ge 6
JUNE 2005 5%%&TM o i T Ps hresehtdi i FREVSEEETE v ufity Foeko  thi s

cur r ent whi.ahel 1 $ nghausitied aihooErreangedhbet heercdgee iradd s, asat dackr r ent
bﬂsng pr ogort.i onal t%St he.ggrrent emtted by.the vol taﬁe j:%jﬂect.ed into the
flrst t GAFAYIG SNk SRLCERENAT dEEEEL ¥R bP SN afPRARGCGHI ¢H3 s?on board
t he vehgekentr avalll offg tole thergfaghkdrs filtered at the frequency of the
voltage injected into the first tuning block . The present invention also
relates to an 10 installation for carrying out the nethod as descri bed
above, hBmWhibeh ehlde ihkasltilon organi zed in the form of block-sections

separat€d Dby erectric joints, each electric , joint consisting of at

| east two tuning Bheckyesmntofintrntsien tatpackosprovddd ot atetubiemeen
thgm ThhSchnstal ! %(tjf'f%'% 10 & O i ”Eﬁ@éri@{r qENe{al | paeatrd SARL, WO

current or voltage discontinuities Iin the sighal as seen by the antenna
whi ch i sopkegéntof nthfie tegim cie meagaitingy bhet kpeedackfi g twehiehedi ate

vicinit rg@e&@gn I st 2204 Secopd Ifaliriiﬁ/%g, l&lé&)cé(s of the same electric joint.
g idurée-l

20 Brief description of the figures represents the electric
di agr am equi val enMogk gamtligetldml yj0itrthe Prgaent2ingpnédeom ke gui val ent

0 a0 amglgpet® AU e PR RLESIRAS el gscabed 0
rabl s i astioatedf i1hdepzhdenbiforeft theaxleeror sources, due, for
example, to skidding and to engagement of the axles, and
which is based on the detection, when a train passes, of
joints separating the various track circuits.
The present invention aims to propose a system
30 which can dispense with the installation of beacons along
the tracks.
More particularly, the present invention aims to
use already existing train-locating equipment which
consists of track circuits with electric joints.

35



passes. 30 Figure 4 indicates the effect of the axles on thed SUNG P2 n the
rails after the axle passes. Figure 5 represents the diagram of the current
inthe rails in front of the axles according to the prior art. Figures 6, 7

and 8 represent several different 35 enbodi nents of the invention. 6 JUNE
2002 6 Figure 9 represents the diagrasm of the current in the rails in front
of the axle according to the invention. . : ;, Detailed description of

sever al Mpief eteecharoidinentsl afents ¢fiethavintenhidn el ectric joint as
represented in Figﬂ{ﬁﬁ 1 conprises a first tuning bl ock TU'FJXH; cated on a
first side (Ieft) i BREREOT sERVENESCEn Emitte ©F of ddiet¥WYehdBFate a

vol t age mieh <6 rid aghe abpbba Dreqepslibleanpiold dald aviscit hen paweensgupl i ng
of this first side (left) of the track adjacent to the tuni ngobl ock. A
second RO ngravetking' oms,a| s&ackd with 8ret &itdd Sof 125 the 3brwat Pés,

al Eows (B ck ' RWEIHEOURLAdL Of a4 hen gl Bek - paEt 1 Gfist heséffaelét(aal ah)

- adj acent to this tuning block. This second tuning block 15 serves as a
recei veelestrd of r dgdafey Feacht alghETépt i Drllty cainsosdeings ofn émitt ter,
i ch wepld ) | iy ol Lage O becfenepaLag: 3tnifigal T EAUERCY oERe Bhoure 2
represents atrack circuit conprising several track sections organized into
bl ock- sdociatesl dpet veesepdicat.ededghelcdctthe fonang, eatksoasisowing of two
t uni ng C p i irS. r_.a. e 1 Jning bl ocks
T g R s T e i e s o e
the traek $dcidlorsddtiomk, sechavactprierpri sed bdtakeemit heseaswo bivocks,
while the two, t.uni. 25 bl ocks,  TU, F3 and TU.F3' are equivalent to

shor ¢ - cALEGARE LI ZHE PREGEbES) Y1) e APurRERFr SRhieRELEA%3) 8 ¢ he

, adj acenthier agiqitd Y cHbt Sedrhe§ uaat ixttefng hehici hg Pprecgdent sithene
“i/,nverted. _As represented in Figyres 3 and.4, shunt (gr 30 short-circuit is
cr eat ed VE&LGEN trave LRI 1080 WhERCE héla 3 IREHRt e Mg ity

speci fi & lthe tihierdehand odecehdt kearGuy Slockgeierai€dsahet Beecbeeguency F1
and present in the track 1 in front of the axle is nodjfied. As_shown in

Filgur e SOYAE i s s OFGET t fQ MRES3Fcultent SPegf t RE 1 FBGueNERiEier emai ns

hi gh uptt@viela i thd il 2002 7 at which the axl e approaches the
emtter TU. F1 which generates the signal at the frequency F1. At the |evel

of said emtter, iThe <igbderdietrematithey clifreptained vhent Feguerss Fi1

falls suddenly, aereald N &/ d1i r 8k diBEOHiUH L¥uRidgalpidat RYMt chEigure S
shows in details the behaviour of the current T in front of the axle,
t aki ng freguassoumt e pdsitsontwringebbosifter TU. F1 on the x-axis serving

a§0reference’ Mheﬁﬁﬁ§ ;éééﬁhi§i§EEH@HQQiﬁy 18 Bbtained by exerting

an electrical action at the frequency of the first tuning

block. This second discontinuity is obtained by creating an
electric or magnetic field in the area of the second tuning
block. This electric or magnetic field 1is generated by
25 means of a current which is proportional to the current
emitted by the voltage injected into the first tuning
block. This field is generated directly by the current
emitted by said voltage.
According to another embodiment, the electrical
30 action is a voltage injected in series with the voltage at
the second frequency of the second tuning block. This
voltage injected in series is proportional to that which is
injected into the first tuning block.
According to another embodiment, the electrical

35 action 1is the injection of a current into a voltage



The present invention consists in creating a 10 second di sco%tJP%iZtOQZB in
the inmmediate vicinity of the second tuning block TU F3 and in using these
two discontinuities occurring at a known di stance in order to be able to
cal cul ate the average speed of the -train between the two positions at

whi ch said discontinuities occur. 155To this end, it is envisaged to detect
on board the train a signal resulting fromthe nmagnetic field generated by
t he curgenératodbwhishetsf peakkyt tihe thel segend chimimedInel, lderd ng the
ant enna signals in a Enown manater \ﬁ/ill be)%pr%p%r_t‘air{ﬁ nal to.the current |
present SFREERE 562VEHE $08n TPHER 2o OPRe 2ZXPEIS Gyriie %2 ht by at
| east oggiantemrtene! HiGWn p¥PLoRtisnged tepHeadminent| ewlitdele B, The

signal is filtered at .the fre,quenc;r/l F1 .in order. tb%all ow the detection of
the twotlPstehtani tnéschedndngoofnend 1&Elr &NFY &€ nore other signal s
atgthe 25 frequengpeF3iQm-Aal QLPEELEACHLNEHES ARRYEnAS wiREcSed f -
detecting other pairs of discontinuities occurring on other track circuits.
Accor dipgard &b reghipdndiraneldfingheoprebent m$ ofiilEkired it nore
particu I npede B ELIVLES ked §n3L096st / a |l oop
4 bet m%ﬁétggégg‘%ﬁé?lgan& % cl gse%teoqt gcbl ocknTU. F aﬁ%\% gt{sdr?lggi ver and
equi vallehtcko a short-circuit at the frequency- F 3 . This loop 4 is
supplied with a c en fr F1 ich i referaply
proportional to tﬂé{acunt'pr%ﬁéﬂn% tag’q%ﬁg'gé%S %(ﬁl I]%tl%t;eesgr ePle)r abafr§/

cbonect edstalietien Woh ttasrAimegdedushedie wethddE 2002 & dudmided

Ad ly,. th jc fiel db he. | 4 h
Second BpaLant |t BB o r &tk 16 CaPr yo BIE"t HES nethod e PG o t he

_ presentblovknséonionAceepdirag eldo anot hect pief gointdsenbedihn®tedafridie 5
“invention, which i.s nore rticular|y represented jn Figure 7, it is
proposelloi‘ﬁtCSHHQ&F%“\%I{QQ‘?g fgfht &M% téwltqgeq?i%cd}ﬁ%néﬁ}gF?fi Fh&ries -
Wi th thehbleckrdbkFdectiohhlscassa, betwebhotheil). ABilss iefHtalallitort 0 a
short-circuit for the frequency F1. The generator 5 is preferably supplied
15°f r onFPHRT HBGEr 1T yfg%fr IRBeBREERSTIREL 1eAfE sEWBNACHFEe™nt iHuity 8
wi I beyobtagaedddycbnginaseags aint hendl oskarddh Fd X-adi$ byl8 tHe the
vol tage being proportional to that of the block TU F1 (emitter at the
frequen@ytEIRa Yhigdc drdi e T andFhéh e isdti Teht L TR et £4BHt €8 ithei gure 8,
a currept,grRNENAt Phe b iintmecBRNRC GdciNi PR AF ebnko fihed eapinalefiq t he
bl ock TU. F3. The current thus generated travels round the |oop 9 arranged
bet weentenéngwalegkpsof bhe gamehgdeet&dci d§idtmagnetic field that is 20
degectabl e at that point. The generator 6 at the frequency Fl is
advant ageously arranged in series with the block TU F1 and thus creates the

second BréefededrsiphipnupfytBe Figureso shows the current | as a function
of the distance t |Led on the i y [ti iqg g; bl TU. F1
creating the fi rs?%{&g%ont?nui ?p%%%é%%d t eé bl (%gke ]I@g créé%tglﬁagnthe

second egstealenti by ah &éBentr@nejmaytdetect a signal on board by filtering
t he antenna si gna{,s at the freﬂ%enc% F% and detect the 11E()resence of the two
di scontinuities 7 aAHTE whdPHRETadi HCsICHEY Y i kadED 6 the

pEeCi setpaskt icaftcofi tt hetdwemnkstdd. Bll eatidiTU intConventeenalibgy tike
detection of these two detected discontinuities will be processed using a
i cr opr9t8LESr - which makes it possible to define the tine interval between

the detection of pahdrdi sCOABHBHEbEeEhe32rEoBEDYi @Rl ikl den@H adge of the
preCiSeCELSéSQCgnb%%geggi%geqgfqhiQS?tof the axles before the axle
passes.
30 Figure 4 indicates the effect of the axles on the
current in the rails after the axle passes.
Figure 5 represents the diagram of the current in
the rails in front of the axles according to the prior art.
Figures 6, 7 and 8 represent several different

35 embodiments of the invention.



6 JUNE 2002 9 the blocks TU. F1 and TU F3 wll make it possi H dW% 20%f cul at e
t he average speed of the vehicle travelling on said track between the two
bl ocks TU F1 and TU.F3. 0 5 In a particularly advantageous manner, it is
observed that the cost of installation of the additional device is
relatively low and thus makes it posgible to obtain a relatively precise
nmeasurenment of the speed of the train travelling on a track. In addition,
t he neasurenent 1Figlurehids reypawd ardraitise ididepeament tdie t berpeeti $a
posi ti opi.ng.of. theaco f.or I t he Jrent,. of ich mght occur in
t he eveEbgofr%r%&%nt%%ng%@éltv\grfﬁ)&glnrg)taﬁge[ :Eé:cﬁr(@/%ﬁ%‘i? ct%?eln%‘r’réé?rl\g,m%ki ddi ng of
t he wheel s, etc. 6 JU%IE 2002 10 CLAIM5 1. Method for nmeasuring the
speed of a vehicl Vided wi an ant enna and vel |i on . a track with
t\alo rai P&C : Ja2 L BrSBEtFong Koy = M—sﬁgtions"
separ at ey nRle@®ionC j Oi Nt's, consi sting of two tuning
. bl ocks TTUFI—and—TU. F3) and of the predeterm ned track section | ocated
bet ween them eachrof elpetrifi ngobhbckas altapsiangntivd pdwer Fégupki ng for the
adj acen ecti I vii.ng. I ~Seet i har act efi in that
-at | eas%ob‘\%gqgi%co%\t :EEIEI%;EI e%lﬂglrxg&dé%tlg)gggr?hﬁ% hgggﬁﬂz%éf\tg%r%voﬁégg of the
si gnal seéde b{lafit ant ehaehwwichl | seprveserd an temd bbehi chie- taralest | tag on t he
track in_t i i icinity, of t ir nd sgcond tuni bl ocks
(TU F1 gﬁgg‘efﬁtgg?go? Egt\ég%e le’% egﬁrei ctl%eaocirknt gEl hl%n T ddr ety su?’égt he
speed otllbesvathepuaravsdip hingnof hehiisa€k rs2. sielehod eafitclorslf ngh&o C ai m
1, characterized in that t first, discontinujty is abtained n the axle
passes irafzpfeat € tfa‘f‘ﬁeps?r@nﬁﬁﬁ ﬁ@%‘?]f)ck‘{‘féFcf’H éﬁ‘rflrré%\tlj\gﬁ‘aﬂi}tc(m) of
_this fimrst soynilegatlesclat( BUdBtante M h@l e QU didigrd®, GBI dNd Ohe 2,
“characterized in tgat t he_second d'hsconti nuity i s_obtaine bi; exerting an
el ect ri BEWS&ct FOHP %n9h§§r§%1?en8§ EEL)PRFC 1 £ iEh& FHAFKg BFHERC TU. F1).
‘25 4. Mathednkcces dithd o ot Ghahd hldshar acheki Zagkdia t Rahinbe ses6Rd
discontinuity is obtained by creating an electric or nmagnetic field in the
viLt8i ni t §e&VSEhe aecchd X&FFHEEDI oERY ( TB. FEFediengt hd® -accht di AygR® any one
of the ppesediandy302rLai Mot ChAr agl eelded dr) tHRichhev Al _Et LilG oW FrOnetic
field is generatéd by nmeans of a current which is proportional to the
cur r ent VeAteoed tsy behgapsireags iat) dhredyaauende ¥3 rst tuni ng bl ock
(TU.F1). 6. Methoghigre dh ngdid-deaidB 5o charact gfieqd 3%cdipti@inghe field
is generated by the current emtted by
several track sections organized into block-sections and

20 separated by electric joints, each consisting of two tuning
blocks coupled in pairs. For a frequency F1, the two tuning
blocks TU.F1 and TU.Fl1‘’ are equivalent to a capacity which
performs the tuning of the track section (block-section 1)
comprised between these two blocks, while the two tuning

25 blocks TU.F3 and TU.F3’ are equivalent to short-circuits at
this same frequency (F1). At the frequency (F3) of the
adjacent track circuits, the function of the tuning blocks
is then inverted.

As represented in Figqures 3 and 4, a shunt or

30 short-circuit is created between the rails 1 and 2 when the
axle 3 passes. More specifically, the behaviour of the
current T generated at the frequency F1 and present in the
track 1 in front of the axle 3 is modified.

As shown in Figure 5, it is observed that the

35 current I at the frequency Fl remains high up to the moment
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1

Aner sded shee t 6 JUNE 2002 11 said voltage. 7. Method act gHF r?ao%o any
one of Clainms 1 to 3, characterized in that the electrical action is a
voltage injected in series with the voltage at the second frequency S (F3)
of the second tuning block (TU F3). 8. Method according to Caim?7,
characterized in that the voltage injected in series is proportional to -
the one which is injected into the first tuning block (TU F1) . 10 9.

Met hod agcokdiikg t @hanyaane ohpphabbbhed t@hd, ehataéekerirgedii nwhigh the
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generated by the current I. More specifically, the voltage
V obtained by filtering the antenna signals in a known
manner will be proportional to the current I present in the
20 rails in front of the axle 3. This signal is caught by at
least one antenna of known type arranged upstream the first
axle 3. The signal is filtered at the frequency F1 in order
to allow the detection of the two discontinuities 7 and 8
of the current I. One or more other signals at the
25 frequency F3 or at other frequencies may also be used for
detecting other pairs of discontinuities occurring on other

track circuits.
According to a first embodiment of the present
invention, which is more particularly represented in Figure
30 6, it is suggested to arrange a loop 4 between the rails 1
and 2 close to the block TU.F3 acting as receiver and
equivalent to a short-circuit at the frequency F3. This
loop 4 is supplied with a current at the frequency F1 which
is preferably proportional to the current in the block

35 TU.F1. It is preferably connected in series with this
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10 bl ock (TU. F1) connected in series with the second tuni ng HI6ER 8. F3).
16. Installation according to Claiml1l2 . i characterized in that said neans
consi st of a current generator (6) connected in parallel to the second
tuning 15 block {TU. F3) via a |oop arranged between the rails. 17.
Installation according to any one of € ains 12 to 16, characterized in that
an antenna on board the vehicle is placed in front of the first axle (3)
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during passage at the block TU.F3 {x-axis = 18 m), the

voltage being proportional to that of the block TU.F1
(emitter at the frequency F1).

15 Accoxding to another embodiment, represented in
Figure 8, a current generator 6 is connected in parallel to
the terminals of the block TU.F3. The current thus
generated travels round the loop 9 arranged between the two
rails 1 and 2, thus creating a magnetic field that is

20 detectable at that point. The generator 6 at the frequency
F1 is advantageously arranged in series with the block
TU.F1 and thus creates the second desired discontinuity 8.

Figure 9 shows the current I as a function of the
distance travelled on the rails by positioning the block

25 TU.F1 creating the first discontinuity at 0 and the block
TU.F3 creating the second discontinuity at 18 m. One mwmay
detect a signal on board by filtering the antenna signals
at the frequency Fl1 and detect the presence of the two
discontinuities 7 and 8 whose descending slopes are linked

30 to the precise position of the blocks TU.F1 and TU.F3.

Conventionally, the detection of these two
detected discontinuities will be prccessed using a
microprocessor, which makes it possible to define the time
interval between the detection of said discontinuities.

35 Conventionally, knowledge of the precise distance between
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obtain a relatively precise measurement of the speed of the
train travelling on a track. In addition, the measurement

10 of this speed remains independent of the precise
positioning of beacons, for example, the movement of which

might occur in the event of maintenance work on the track,

climatic phenomena, skidding of the wheels, etc. -
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rails in the form of track \sectlons known as. "block-

5 sections" separxated by electrlc joints, each electric joint
consisting of two tuning blocks (TU.Fl1 and TU.F3) and of

the predetermined track section located between them, each

of the tuning blocks allowing the power coupling for the
adjacent track section serving as a Dblock-section,

10 characterized in that at 1least two discontinuities are
detected in the current or voltage of the signal seen by an
antenna which is present in the wvehicle travelling on the

{ K track in the immediate vicinity of the first and second
- tuning blocks (TU.F1 and TU.F3) of a same electric joint,

15 in order to measure the speed of the vehicle travelling on
the track.

2. Method according to Claim 1, characterized
in that the first discontinuity is obtained when the axle
passes at the level of the first tuning block for the

20 frequency (F1) of this first tuning block (TU.F1).

3. Method according to Claim 1 or 2,
characterized in that the second discontinuity is obtained
by exerting an electrical action at the frequency (Fl1) of
the first tuning block (TU.F1).

)25 4. Method according to Claim 3, characterized
in that the second discontinuity is obtained by creating an
electric or magnetic field in the vicinity of the second
tuning block (TU.F3).

5. Method according to any one of the preceding

30 claims, characterized in that the electric or magnetic
field is generated by means of a current which is
proportional to the current emitted by the voltage injected
into the first tuning pbiock (TU.F1).

6. Method according to Claim 5, characterized

35 in that the field is generated by the current emitted by
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injedﬁéé'in series with the voltage at the second frequency
5 (F3) of the second tuning block (TU.F3).
8. Method according to Claim 7, characterized
in that the voltage injected in series is proportional to
- the one which is injected into the first tuning block
(TU.F1) .
10 9. Method according to any one of Claims 1 to
3, characterized in that the electrical action is the

injection of a current into a voltage generator which is

N

present in the second tuning block (TU.F3), and in that
this current travels around a loop arranged between the

15 rails.

10. Method according to Claim 9, characterized
in that said current is proportional to the current emitted
by the wvoltage injected into the first tuning block
(TU.F1) .

20 11. Method according to Claim 10, characterized
in that said signal is filtered at the frequency (F1) of
the voltage injected into the first tuning block (TU.F1).

12. Installation for carrying out the method
according to any one of the preceding claims, in which the

25 track is organized in the form of block-sections separated
by electric joints, each electric joint consisting of at
least two tuning blocks (TU.F1 and TU.F3) and of the short
track section located between them, characterized in that
means are provided for generating at least two current or

30 voltage discontinuities in the signal as seen by the
antenna which is present in the vehicle travelling on the
track in the immediate vicinity of the first and second
tuning blocks (TU.F1 and TU.F3) of a same electric joint.

13. Installation according to Claim 12,

35 characterized in that said means consist of a loop (4)
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1) of the first tuning block (TU.F1).
14. Installation according to Claim 13,
5 characterized in that the loop (4) is arranged in series
with the first tuning block (TU.F1).
15. Installation according to Claim 12,
- characterized in that said means consist of a voltage
generator (5) at the frequency (Fl) of the first tuning
10 block (TU.Fl) connected in series with the second tuning
block (TU.F3).

16. Installation according to Claim 12,

Nt

characterized in that said means consist of a current
generator (6) connected in parallel to the second tuning

15 block (TU.F3) via a loop arranged between the rails.
17. Installation according to any one of Claims
12 to 16, characterized in that an antenna on board the
vehicle is placed in front of the first axle (3) along with
a receiver circuit connected to the antenna and provided

20 with a filter set at the frequency F1l.
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