|  Gound-level power supply circuit, especially for a tramway The invention
relates to a ground-level power supply circuit for a transport system
especially of the trammay type. 5 There exist ground-level supply circuits
whi ch enabl e vehicles of the tramnay type to capture, by neans of a
friction shoe, the electrical traction energy they require for their
novenent and to free thensel ves of overhead |ines, which are not very
aesthetic, in particular in the region of junctions. Such a circuit is
described in pat eﬁ!’°‘é‘b‘5‘l'?‘&itﬂ°@ﬁ?raﬂW'bﬁﬁcﬁkﬁe%‘?c'ﬁ%fﬁéﬁ?m 10 circuit
conprises, for each running way a power supply assenbly which conprises a
series of conducting and contact track segnents or sections which are

i nsul at ed Thednventiendelatascto dgraundtlevgl @aweo supply gitguibfas aatranspastsystan.i al | y

exposed. T@gﬁgﬁé\'ﬁ{?fﬁg% %Z%Sgbl y al so conprises an electric line, which

is to be per supp Wi th power, means suitable for selectively
conneci i ng Tiheee éxistcdrosedievd suddy coctitsewkeice @nable Jehitdes ahithesttgrpway typegnent s

whi ch are nade of insulatin terial d each have.the general form of an
"1™~ shaped bEERII%. DYFREARS S Hotqn, 3108, Tae slECitral FagiRn EngytaRy equre
provi ded widhtheptrebvetheRasip@rfee eGSR 81 bvdrhgadArea9fhich dréoelheRi i C
line, which is in the formof cables subjected, for exanple, to voltages of
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of the two aHFacent Pr ack’s equl potenti a
15 to the electric line, and support segments which are made of insulating material

and each have the general form of an "I"-shaped profile.

Furthermore, 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 nmaking
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 equi potential. To that end, the invention relates to a ground-|evel
power supply circuit for a transport vehicle, especially of the tramway
type, conprising 5 - two nmutually paral bel vehicle running ways, each having
a power suE ly track which includes a series of conducting track segnents
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supply line is common to the two power supply tracks and conpri ses
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- the switching means conprise an assenbly of sinple swtches having two
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switching means for independently and selectively connecting the power supply

track segments to the common power supply line.

According to particular embodiments, the power supply circuit has one or more of
15 the following features:

- the common power supply line is arranged between the two power supply tracks;

- 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;



nodul es conprising two two input-one output swtches and being | ocated only
at the level of one insulated joint out of two along a track, and each
swi t chi ng nodul e 30 being connected to the two conducting segnents of the
sanme power supply track that are adjacent to the insulated joint at the

| evel of which the switching nodule is located; 3 - the insulated joints
of the two tracks are located at the safe |evel along the power supply
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vaye 5, o, TedpveBRRIE e ool Gt uRueshleBiiR IR R RiaiRg EruiRton N The
power suppleyntadirfsht! whicHisCEine isd Bg vidjeoPagariigiBtarti RANGEfeFerdd 16 thene 9,
which is comon to the two tracks 6, 8 and i s constituted by a power supply
cable 15 feewRas.dncunieRife singls Howaps @ tep, viewPf shot@dde v rpaneidupshnect i on
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electric ca one ‘connection assenbly being shown in the
figuréd Thdccodingunoithg figlye, 2, growid-level powenwsypply parcuithiesheaially Hera in t he
formof a ,straight artiﬁﬁl‘j ea]'glh are. arran%% an thf: gr und Baralle,(lh to one
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arrows 16, alghwerrsepplatdcked, 8. Each running way 2, 4 conprises a pair of
parallel running rails 20, 22 and, arranged between the two rajls 20, 22 of
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6, 8 incl ud@icrhiss@rRsn & e & Fradald, 8 &RNEWehMbted by a power supply cable

15 10 and a current return cable 12, and on the other hand connection assemblies 14
which allow either of the tracks 6, 8 to be connected to the electric cables 10, 12,
only one connection assembly being shown in the figure.

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.



25 power supply track segnents which are separated by insulated joints. In
the figure, each track 6, 8 conprises locally an insulated joint 24, 26,
represented by the cross-hatching, which is surrounded on each side by first
and second conducting track segnents 28, 29; 30, 31, represented by the
vertical hatching. 30 Each insulated joint 24, 26 conprises first and
second insulating track elenments 32,33434,35. 4 Each conducting track
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above the @Ineettmd@rmﬂ@ltcea rdddiamexis X-X wifichl §gpdrarseheond ways 2res4.10, 12 are
connected to the two term nals of a voltage source (not shown), the power

suppl y cabl’@e®edfg C?W@%@rﬂgrﬁre e8E CANG ?‘étQLQaCI'bEWfQJ%'EQ segment of fhzﬁge of
750 volts apgd RAwer!dupply FSHECE! 88yWmeans 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



The electric cables 10, 12 are in the formof electric cables that are
conventionally known in transport and electrical energy distribution. The
cabl es 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 m®R2. The connection assenbly 14 conprises two sw tching nodul es 46,
48 associated wth the two supply tracks 6, 8, respectively. Each sw tching
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i nput 50, or to the second [ine input 5 s a function
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is suitable for .sel.ectiyvely, connecting t Seco track output 60,.64 to
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direction &titaRle fopeleglivelyorenrasting jheisreoRtfracCk U @oﬁééottgekgﬁhggat ed at
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detection Ioop 69 |ocated beneath the vehi'cle detects the presence thereof
and sénhds suppliageaidhe second command input 68, 72.
During operation, when a vehicle of the tramway type is moving in the direction of
travel 16 along the running rail 20 and comes to be located at the input above the
conducting track segment 29, the corresponding magnetic detection loop 69
located beneath the vehicle detects the presence thereof and sends a command
20 signal to the switch 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



20 signal to the switch 76 for supplying the conducting track segnent 29.
When the switch 76 has received the conmand to supply power to the track
segnent 29, it connects the power supply output 60 fromthe input 52
connected to the current return cable 12 to the input 50 connected to the
power supply cable 10. 25 The conducting track segnent 29 is thus supplied
wth current at 750 volts. At the same tine or subsequently, the nagnetic
det ecti on Ioo Pet ectts hathf'l h? vehi cl e Eats eft the tr ck segment 28
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the input 52 under O volts. 30 The uni queness of the electric line 9 conmon
to the two IFEWBFOVISIRIHIG) enedieyves, supplyrdikesand s slantic tirgpplrgtuhdingane

vol tage to hhendie REURD @Hnﬂgxaﬂﬁr kst mtapﬁs @%Eﬁb%%%\%%isrﬁa%robg‘bﬁl and

to avoi d placing separate su I nes, one track
whi | e bei ng)f poriaandesies\est $peciimnte tbepqdﬂaqn@et;eqeipo@ntialeoﬁmtpieasimmoapowé’me
provi si on % qyiggomer supply line and one electric current return |ine
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15 Accordingly, each conducting track segment is supplied with power selectively.
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.



nodul e and each swi tching nodul e conprises two switches. In that case, each
swi tchi ng nodul e connected to the sane track is |located at the | evel of one
joint out of two along the sane track, the two switches form ng the

swi t ching nodul e 20 bei ng connected to the two conducting track segnents
adjacent to the joint at the |evel of which the switching nodule is

| ocated. Accordingly, the connection as%enblies can alternatively be
connected along the power supply li tﬁ'égne of the two power supply
tracks. Accordingly, each conducting t of the track is supplied
selectively with 25 power and the nunber of connection assenbly
installations is reduced conpared w th the nunber of installations
necessary Wwhen %@thevﬁlr@vvﬁscﬁupelmmuwidoaa tsangpod vahiicle hespedalyafdbieat t he
| evel of eﬁ'ﬁrlﬂvda? mors II\/B 1. Gound-level power supply circuit for a
transport vehic e es eg y of the tramway type, conprising 5 - two
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connecti nggd e pover supply track segnents (6, 8) to the conmon power supply
line (9). 15 Supply circuit according to claiml, characterized in that

t he cld)mmnwbewm supply line (10 12) is arranged bet ween the two power
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power suppity combtised 1§4itahit ameans (46, 48) for independently and selectively
connecting the power supply track segments (6, 8) to the common power supply
line (9).
15
2. Supply circuit according to claim 1, characterized in that the common power

supply line (10 ,12) is arranged between the two power supply tracks (6, 8).

3. Power supply circuit according to any of claims 1 to 2, characterized in that
20 the common power supply line (9) comprises a power supply cable (10) and a
current return cable (12).

4, Power supply circuit according to claim 3, characterized in that the power
supply cable (10) and the current return cable (12) each comprise electric cables
25 encased in a sleeve.

5. Power supply circuit according to any of claims 1 to 4, characterized in that
the switching means (46, 48) comprise an assembly of simple switches (74)
having two inputs and one output, one switch being located at the level of each

30 insulated joint (24, 26) of a track and being connected to a conducting segment of
the track.



current return cable (12). 4. Power supply circuit according to claim 3,
characterized in that the power supply cable (10) and the current return
cable (12) each conprise electric cables 25 encased in a sleeve. 5. Power
supply circuit according to any of clains 1 to 4, characterized in that the
swi tching neans (46, 48) conprise an assenbly of sinple switches (74)

havi ng two inputs and one output, one s&itch bei ng Iocat ed at the |evel of
each 30 in ul at oint (24, .26) of a track_and in ec
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8. Power supply circuit according to claim 7, wherein the insulated joints (24,
15 26) of the two tracks (6,8) are located at the same level along the power supply
line (9), and the switching modules (46, 48) located at the same level are

integrated into a connection assembly (14).

9. Power supply circuit according to any of claims 1 to 8, characterized in that
20 it comprises a power supply source which is permanently connected to the power

supply line (9).





