1 G ound-|evel power supply circuit, especially for a trammay The
invention relates to a ground-1Ievel power supply circuit for a
transport system especially of the trammay type. 5There exi st
ground- | evel supply circuits which enable vehicles of the tramway
type to capture, by nmeans of a friction shoe, the electrical traction
energy they require for their novenent and to free thensel ves of

over head |ines, \rotinddewehpoweresypplyitett, especiafyfor atifaamway t he
region of junctions. Such a circuit is described in patent
application EP 1 043 186 Al. The described 10 circuit conprises, for

each runniTig Mynta)rpmm s pgryuraseeaid owentsupplyosmpit iferes transgort esstearh,
conducti ng and@ﬁ {aqct track segrrents or sections which are insul ated
from one afndth eHAMYPEYRCi nts and are at |east partially

exposed. Tﬂ@er@@&%"t gwtmv@mw drcalts AhepnBHaLse Selibleslot g iramlviap@ype
which is to be permanently E[plle wi th power, neans suitable for

sel ecti vel ¥ @pfHeCPY ﬁ@eﬁrﬁeﬁ’fﬁ o shaenine Qﬂ%@tBCQ'H@C@P@&nﬁW ey deaury
suppor t S%F?{E Wpéﬁlgnﬁéﬁd %e%eanegwbétdf RYefMRLANIMRL, ARtheaehdlawsy

t he general . Furthernore, the core of
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to the 750 volt power su line or to the |ine for setting
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equi pot ent Fsaadthermore the core of the support segments is provided with interior passages
which permit the passage of the electric line, which is in the form of cables
subjected, for example, to voltages of 750 volts and 0 V, and the supply of power

20 to the power supply track, which is formed by the series of conducting segments
separated by insulated joints.

Switch housings to which the 750 volt and 0 volt cables lead are arranged
between two conducting track segments and permit selective connection to the
750 volt power supply line or to the line for setting to 0 volts.

25 An identical configuration is employed on the adjacent running way described
above by passing a second 750 volt line and a second line set to 0 volts along and
inside the series of support segments of the power supply track of the adjacent
rail.

Such an arrangement results in a high power supply resistance, which is reduced

30 by making the 750 volt lines of the two adjacent tracks equipotential.

There results the installation of ports and sleeves specific to the making of the two

power supply tracks equipotential.



There results the installation of ports and sl eeves specific to the
maki ng of the two power supply tracks equipotential. 2 The technical
problemis to be able to avoid the installation of ports and sl eeves
specific to power supply equipotential. To that end, the invention
relates to a ground-|evel power supplyxircuit for a transport
vehicle, especially of the tramway type, conprisi n% 5- two nutual ly
paral | el VBl Ecenicahpiohlpmvig o beable K&awcn@ the pwiriiatisnmbnprts rangkslapyash

i ncl udes asg%@#i.b%p8\;veF$W%éﬁgﬁtte@ﬁﬁlk segnents separated by insul ated
- pp '

j oi nts; power “su can be connected to term nals of
a power supplhatsend,dbe ihOettmnactiaes zeda ignotrthlevehpowemstpglyppicyit] fone
i's comon tto thg tﬁoqpower 'S@P&l% rtracks tand corrpﬂ_rilses swi t ching
nmeans for fEWCCTQB hfs| 'r(f{ ’?Sﬁ?\(aa e é?ir\?m%f‘ycx%e%{‘? 5’qgne power supply
t r ack s segnemios mugudllyeparanarorRhigdvennrhip Ways| eaeh having a pdeeorddipply track
particul ar enbaodi nents, the

power supply circuit has one or nore o
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bet ween tl]gingsv,vo power supply tracks; - the conmon power supply line
conprises ‘a power su%gm{ cable and a current return cable;, the power
suppl y cabl @ pawvertsepdutine mhighecan rbe aBnecdedt o demppalseofed dravwar csupply
20cabl es din a sleeve; the switching neans conprise an
assenbly of sinple switches having two i nputs and one out put, one
swi t db beidngraderddesldndibatt he | evel of each insulated joint of a track

and being connected tp a conductin nt _of th ; .
nsulat ed TaRee: ot epoms (o el g AB R e L BplPcicond ohifrises
al ong the QbrewRr meapplfyr Iidependerdiyt fred seleplielys wbhedeing! theap@ubrasupphe
sanme |level are i nteig%at d into a connecti o&masserrbl y; the switching

means conpfa&eegm ByFORIMAWPPWRT PIPAROMRA es, the switching

modul es Coﬂ&roir&h?% PERICUER drifidimeRe, el RiitersipbBhaifcL@Nthsbeid8r more of
| ocated only at The |evel of one insulated joint out of two along a
tracky andhedeliPvéng feshineg: modul e 30 being connected to the two

o e’ nS ST, B &S T RLDS Ry SR AP s ar e g ey
| ocat ed; - the common power supply line comprises a power supply cable and a current
return cable;
- the power supply cable and the current return cable each comprise electric
20 cables encased in a sleeve;
- the switching means comprise an assembly of simple switches having two inputs
and one output, one switch being located at the level of each insulated joint of a
track and being connected to a conducting segment of the track;
- the insulated joints of the two tracks are located at the same level along the
25 power supply line, and the simple switches located at the same level are
integrated into a connection assembly;
- the switching means comprise an assembly of switching modules, the switching
modules comprising two two input-one output switches and being located only at
the level of one insulated joint out of two along a track, and each switching module
30 being connected to the two conducting segments of the same power supply track
that are adjacent to the insulated joint at the level of which the switching module is

located;



3 - the insulated joints of the two tracks are |ocated at the sane

| evel al ong the power supply line, and the sw tching nodul es | ocated
at the sane level are integrated into a connection assenbly; and

- the power supply circuit conprises a power supply source which is
per manent|ly 5connected to the power supply line. The invention wl|
be better understood fromreading the follow ng description of an
enbodi ment ; thehinshlated pinterofsibeeiwe gckfagreofoceiesndt teagameilevel along the
reference paubihe,i3uliag%nd VlilnhheBliEL Sobh@ir s it SahPiclkPYre
of a ground-1evel ‘power’ supply circul or two running ways In
opposi t e dintesratednstotaocamechmmabsrmblfOdetording to the figure, a

ground- | eve], power supply. circuit, especially for atr ,
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assenblies 14 which allow either of the tracks 6, 8 to be connected

to the el edfemingsedbmdichithe singlediguye éne te niese ot argragrdiayey powenhgupply
shown int £l utw%i t r I : amwvay type,
whi ch are gcruétflgn t réj}qp@rgm £ 'g%ﬁ’?gf%@{&ﬁéﬁ?ba?'f‘%gﬁﬁf‘%gre arranged
on t H@ gr oAocbrpiagatd ¢ie tfiguomea agrotihetevek aolve? Ohapiyngirauit, uasgdecially for a
opposite running directians, shown by the arrows 16 8, . : .
b pect | vell 9 B oD B e T B Y S8t gk O ERCth 5 s igged with
runni ng rahlpsw2Psu@ly aack 6a8r anged between the two rails 20, 22 of
each pair,__the associated ground-|evel power supply track 6, 8. Eac
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figure, each track 6, 8 conprises locally an insulatéd joint , 26
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The two running ways 2, 4 of the tramway type, which are here in the form of a
straight partial path, are arranged on the ground parallel to one another, each
20 having mutually opposite running directions, shown by the arrows 16, 18,
respectively. '
Each running way 2, 4 comprises a pair of parallel running rails 20, 22 and,
arranged between the two rails 20, 22 of each pair, the associated ground-level
power supply track 6, 8. Each track 6, 8 includes a series of electrically conducting
25 power supply track segments which are separated by insulated joints.
In the figure, each track 6, 8 comprises locally an insulated joint 24, 26,
represented by the cross-hatching, which is surrounded on each side by first and
second conducting track segments 28, 29; 30, 31, represented by the vertical
hatching.
30 Each insulated joint 24, 26 comprises first and second insulating track elements
32, 33; 34, 35.



32, 33; 34, 35. 4 Each conducting track segment 28, 29; 30, 31
conprises one or nore successive conducting track el enments which are
connected electrically. In the figure, only one conducting track

el enent i s shown for each conducting track segment. Each conducti ng
track segnment 28, 29; 30, 31 rests overgits entire length on a
5support 36, 38; 40, 42 which is nmade of insulating material and has
t he gener dfachogomdottirgntrack segrapeiddHras) BDe31 Eompdaehonaior magshccessive

conduct i ngotBBfleR SR At g Hle MaaRkT ERRiceRy 1 e gh, opy one
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with the nduct i .10se nts 28,..2%.. 3Q, .31 espectively. Th
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ways 2 andsuppas v, disndot a2avieslifmaael & iXsufatiy ethtSenait ess tHeegénaral
ways 2 and 4. The electric cables 10, 12 are each connected to each
conduct i ndogeghant!"shape@ PEafle- power supply tracks 6, 8 by neans of

connecti ol ssedidicsadd iMBIAMCAIECH 8 eRidAnae G et 138l hyjassopdhadite
the axis X-X at the level of one i1nsulated joint out of twd. In the
figure, ordopdoeiingc sageent i, ad& el yo 1he j secondweongducting segmento?9.t Ré
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return caldRy 43cheting t6etmediap axrl X-xoehigh séphravey the taodvd)s\Daitd4.
respectively. The electric cables 10, 12 are in the formof electric
cabl es t hatheagleckisiablesi Hhald gre each connected to each conducting segment of the

two power supply tracks 6, 8 by means of connection assemblies 14 which are
15 arranged centrally according to the axis X-X at the level of one insulated joint out

of two. In the figure, only one connecting assembly 14 is shown at the level of the

two insulated joints 24, 26.

The connecting assemblies 14 are arranged inside central ports (not shown)

according to the axis X-X, which are arranged above the electric cables 10 and 12.
20 The two electric cables 10, 12 are connected to the two terminals of a voltage

source (not shown), the power supply cable 10 and the current return cable 12

being set to a voltage of 750 volts and 0 volts, respectively.

The electric cables 10, 12 are in the form of electric cables that are conventionally

known in transport and electrical energy distribution. The cables are each provided
25 with a sleeve and have a cross-section corresponding to a charging current

deemed necessary which can vary from 70 to 500 mm?.

The connection assembly 14 comprises two switching modules 46, 48 associated

with the two supply tracks 6, 8, respectively.

Each switching module 46, 48 is connected to the power supply cable 10 and to
30 the current return cable 12 at two line inputs 50, 52; 54, 56.

Each switching module 46, 48 comprises two track outputs 58, 60; 62, 64, a first

58, 62 being connected to the first conducting track segment 28, 30, adjacent to



known in transport and el ectrical energy distribution. The cables are
each provided 25with a sleeve and have a cross-section correspondi ng
to a charging current deened necessary which can vary from70 to 500
m2. The connection assenbly 14 conprises two swi tching nodul es 46,
48 associated with the two supply tracks 6, 8, respectively.

Each switching nodule 46, 48 is connected to the power supply cable
10 and to tBetassociatadeioint 24t @6n aodtd secbRdaAO, tedobeinaeonnecied tgghe sgeond
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direction of travel 16 along the running rail 20 conmes to be
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detects the pr nce thereo sends
switch 76 fravel sermd)ryg the tunaingonad 20tamigcdmexcto se tpoated 20the\Wheut abloge the
switch 76 hasr h\é?gthe co ower to.the, track

segment choqdl“ SeHEeRh qu%g‘iﬂs”ijﬁgg{ﬁ{%ﬁ@ AP UmIEIREIPH pPP 52
connect ed foRafeleereatetHe VEHILIE Hetedtb ehel Brdsentdendrapliand Qesdsnawiedand
t he pomer supply cabl e 10.
signal to the SWltCh 76 for supplying the conducting track segment 29.
When the switch 76 has received the command to supply power to the track
segment 29, it connects the power supply output 60 from the input 52 connected
to the current return cable 12 to the input 50 connected to the power supply cable
10.
25 The conducting track segment 29 is thus supplied with current at 750 volts.
At the same time or subsequently, the magnetic detection loop 67 detects that the
vehicle has left the track segment 28 and orders the switch 74 to cut off the supply
of power to the track segment 28 by switching its output 58 from the input 50
under 750 volts to the input 52 under 0 volts.
30 The uniqueness of the electric line 9 common to the two power supply tracks 6, 8
makes it possible to apply the same voltage to the two power supply tracks at the

same geographical level and to avoid placing separate supply lines, which would



25The conducting track segment 29 is thus supplied with current at
750 volts. At the sanme tine or subsequently, the nmagnetic detection

| oop 67 detects that the vehicle has left the track segnent 28 and
orders the switch 74 to cut off the supply of power to the track
segnent 28 by switching its output 58 fgomthe input 50 under 750
volts to the input 52 under O volts. 30The uni queness of the electric
line 9 congfh SepRINeoendapoweiiles bpisycennaskes & tee makes SUPPlosay B e at

to apply t&ﬁ”? gﬁﬁé{oltage to the two power supply tracks at the sane
geogr aphi c evel and to avoid placing separate supply |lines, which

woul d 6 €BHuh moypby ohener acmkemﬁsubelyblmmgandonneceledrlcocurl'@tsr&ﬁte'n line
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and sl eeves SPeCIfI c to the placing at equipotential of at |east two
pover supptYyPPY ES: Furthernore, the arrangenent of a power supply

l'ine outsidgtidimiord atle drﬂm@@meht:%faé b&ﬁerswﬁeryt IS WPREHS , tHeemick s in
the easy instal | ation of power supply cables housed in sleeves of
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access fo mal nt enance o Yy way of ariration each
swi t déi ng ﬁtwwx&aroalnpmawnmtsbmweepsmt @hpanamma:urreafseetum sabrlpsealso

two i nput e out put swt ed at el of each joint of
a track mﬁrév%%ﬁ%‘ﬁ 80083?1%@['3&8 En(?’ ?%@k()f gm%\{ 15Accordi ngly, each
c?nducti ngBy m«;lofﬁegm elash SWQMm%g?oMuldﬁcqﬂDWessaeklegh slxreicy\ Byhvvay

o] varlatlon each conn tlon asse onpr.ises a si switechin
modul e andNeli@h cas- 13 AIMIE e kT ‘X‘i‘tgléé?"t"\%/%‘ '§\/!P'fe?:tﬁagat?h?1\f\%vﬁgf* edch
case, eachoﬁw\eﬂoffQhﬂa@gwmétﬂemgcmﬂ@éte@%wré&n@s%ttrack i's Iocat ed at
the | evel 'of one joint out of two along the same track, the

swi t cliies fOE¢ArAGY @a@h,\p(t)r@qucﬁ@g tragkpagment is supplied with power selectlvely
By way of variation, each connection assembly comprises a single switching

module and each switching module comprises two switches. In that case, each

switching module connected to the same track is located at the level of one joint

out of two along the same track, the two switches forming the switching module
20 being connected to the two conducting track segments adjacent to the joint at the

level of which the switching module is located.

Accordingly, the connection assemblies can alternatively be connected along the

power supply line to one of the two power supply tracks.

Accordingly, each conducting segment of the track is supplied selectively with
25 power and the number of connection assembly installations is reduced compared

with the number of installations necessary when a switching module having a

simple switch is located at the level of each joint.



20bei ng connected to the two conducting track segnents adjacent to
the joint at the |level of which the swtching nodule is |ocated.
Accordingly, the connection assenblies«can alternatively be connected
al ong the power supply line to one of the two power supply tracks.
Accordi ngly, each conducting segnent of the track is supplied
selectively with 25 power and the nunber of connection assenbly
installations is reduced conpared wi®€hAIM& nunber of installations
necessary when a swi tching nodul e having a sinple switch is |ocated
at the level of each joint. 7 CLAIMS Claim1 : A ground-Ilevel power
suppl y ciGiaio 1 : Agroand-rearbparer suphiyctieuit dorpa transpgprt ¥ehiclé camgdrisiegond
mutual |y paral.l el vehicle runnin s, ,each first and secon

5runni ng way if'Flsgla\Tgi%?ﬁogg&%?ﬁysa%%ﬁé \{qhéc@?(,ru%%wsgaﬁacg\uﬁﬁ%nq Sged
i ncludi ngumnisg s ingfudrnaupdwead stippig krapRg Rabh Howepasppddtrayk including a
i nsul at ed Loi ng s, . a ‘{)ower suppl é lipe connectable to termnals
of a powef '%?JB{)‘F%F%‘SWQ:E?C PROPUE SCB ﬁfﬁﬂch inselard lRPtSomon to the
power supply &r gk s@illy line connectable toSWrhfINGF deYdw&Ssidly source, the
i ndependent |y and sel ectively connecting each power 10supply track
segnent POWEhEURRIVHDM bpib@somyep o thei ppaver slpplhtracks H®dpower  suppl y

circuit accordj ; I ; j h 0 . Vol JNEe-
arranged bet V\g‘é\,ﬁ&t“hg c%\émvgd egloﬁ’ér'w@?ﬁ)ﬁd% ntl¥ %@%sgg‘?{:}&% %B%r%ﬁﬁﬂé %Aodvr\‘/e ober
supll y cisupplyttragk segmiengtottbe cobairmor2powdresupiply lifee conmon power supply
line includes a power supply cable and a current return cable. Caim
4. The power supply circuit according to claim 3, wherein the power
suppl y c&@ihien andhe peweusupplly diretiitracco@ibigetoedaim i2nelheeen ehe cbminton power
cabl es encased in a sleeve., Caim5: The power supply circuit
accor di nGUPBY dNgisATanggRevgen ke @Yﬂ ?%\ﬁ?'ﬂﬁlpgéw%%g- i ncl ude a
plurality of switches having two i nputs and one output, each switch
acent to one of the insulated joints of a track and

bei | ocat.ed_adj
o 1o cofitbt a5 The Saven sanen Giou ShrRiinLIo tiRE 2y ierein the commion power

supply line includes a power supply cable and a current return cable.

Claim 4: The power supply circuit according to claim 3, wherein the power supply
cable and the current return cable each include electric cables encased in a sleeve.

20
Claim 5: The power supply circuit according to claim 1, wherein the switching devices
include a plurality of switches having two inputs and one output, each switch being
located adjacent to one of the insulated joints of a track and being connected to a
conducting segment of the track.

25
Claim 6: The power supply circuit according to claim 5, herein the insulated joints of
the two tracks are located adjacently along the power supply line, and the switches
located adjacent to the insulated joints of the two tracks are integrated into a
connection assembly.

30
Claim 7: The power supply circuit according to claim 1, wherein the switching devices
include an assembly of switching modules, the switching modules each including two,

two input-one output switches and being located only adjacent to one insulated joint



Claim6: The power supply circuit according to claimb5, herein the
insulated joints of the two tracks are | ocated adjacently along the
power supply line, and the switches | ogated adjacent to the insul ated
joints of the two tracks are integrated into a connection assenbly.
Claim7: The power supply circuit according to claiml, wherein the
sw tchi ng devices include an assenbly of sw tching nodules, the
swi t chi nguhBtitvelexrile raed, lrTichgaewswitehiogi rnpdile drrin® wopuectsdite dhestwo
and bein | t j |0l t.
aong. o EoR g oK A i B B AR el to e ep e
conducting segnents of the same supply track that are adjacent to
that insywated 4oint. Caim8: The power, sypply circuif accqrding to
cl'ai m 7. G g TR fvore ol e Pty PR Y, fREEM RS Materal e
?dj acegt tr(;je_ wmngck&erepbwt@dwl adﬂtlyiagmg me?pcsvg@r ampuwmé)gkarmomw@ﬁtching
ocated adjacent to the insulated joints of the two tracks are _
|t egr at BERRJOSH EBARBCENDR Qe ey Iont of the ey Tacks SeialsaGHes into a
suppl y cebsibdionesssfbyg to claim1, further conprising a power

10supply source permanéntly connected to the power supply line. aim
10: The power supply circuit according to claim1, wherein the

transpor g ehy CTke pdwdr SUAPNRNrYR M BbRting B claim 1, further comprising a power

10 supply source permanently connected to the power supply line.

Claim 10: The power supply circuit according to claim 1, wherein the transport vehicle

is a tramway vehicle.
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