1 Device for sectioning an electrical circuit and a unit for

distributi

ng el ectrical energy conprising such an sectioning device

The present invention relates to a device for sectioning an

el ectri cal
term nal s

circuit conprising: a housing having two nmain sectioning
and, in the housing: a first sectioning nenber which is

novabl e between a position for opening,and a position for closing a
first electrical connection between thé two nmain sectioning

term nal s,

means for automatic control, under the action of an

el ectrical phgpad £of ddiaildnitly SRCELEGLALAEMHISCuitOBhHNE ShDS&fbr
position to the open position thereof and

distributing electrical energy comprising such an sectioning

device

The present invention relates to a device for sectioning an
electrical circuit comprising:

~ a housing having two main sectioning terminals and, in
the housing:

~ a first sectioning member which is movable between a
position for opening and a position for closing a first
electrical connection between the two main sectioning
terminals,

- means for automatic control, under the action of an
electrical signal, of the first sectioning member from the
closed position to the open position thereof and

- a manual control member for resetting the first
sectioning member from the open position to the closed

position thereof.

The invention also relates to a system for supplying
electrical power to at least one electrically conductive
rail which is capable of supplying electrical current to a
rail vehicle, comprising a circuit for supplying electrical
power to the conductive rail, at least one device for
sectioning the supply circuit and a circuit for electrically
earthing the conductive rail when the supply circuit is

isolated.

Devices for sectioning an electrical circuit are used in
order to open or close a connection of that electrical
circuit, and allow a minimum physical distance to be ensured
between the first sectioning member and the corresponding

sectioning terminals when the circuit is open. Sectioning



a manual control nmenber for resetting the first sectioni ng nenber
fromthe open position to the closed position thereof. The invention
also relates to a systemfor supplying electrical power to at |east
one el ectrically conductive rail which is capable of supplying
electrical current to a rail vehicle, conprising a circuit for
supplying electrical power to the condd%tlve rail, at |east one
device for sectioning the supply circuit and a C|rcuit for
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to be able to move in rotation about an axle which is

fixedly joined to the housing at one of the ends thereof and

which is connected to the movable bar.

However, such an sectioning device involves risks of
electrocution upon contact with the main sectioning
terminals when the circuit is open, that is to say, when the
first sectioning member is in the open position. Those
risks are even more pronounced because the resetting of the

sectioning device is manual.

An object of the invention is to provide a device for
sectioning an electrical circuit which reduces the risks of
electrocution upon contact with the main sectioning
terminals when the first sectioning member is in the open

position.

To that end, the invention relates to an sectioning device
of the above-mentioned type, characterised in that it
comprises, in the housing, two secondary sectioning
terminals and a second sectioning member which is movable
between a position for opening and a position for closing a

second electrical connection between the two secondary



However, such an sectioning device involves risks of electrocution
upon contact with the main sectioning termnals when the circuit is
open, that is to say, when the first sectioning nenber is in the open
position. Those risks are even nore pronounced because the resetting
of the sectioning device is manual. An object of the invention is to
provi de a device for sectioning an electrical circuit which reduces
the risks of electrocution upon contact with the main sectioning
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or nore of 1 ow ng features, taken alone or in accordance wth
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the first sectioning member;
- commutation of the first sectioning member from the
closed position to the open position thereof brings about
predetermined commutation of the second sectioning member
from the open position to the closed position thereof;
- the automatic control means comprise a movable magnetised
plate which is fixedly joined to the first sectioning
member, an electromagnetic winding which is fixedly joined
to the housing and which is connected to two control
terminals which are carried by the housing and which is
intended to keep the first sectioning member in a closed
position in the absence of any electrical current between
the control terminals, and a return spring which is urged
between the first sectioning member and the housing and
which is intended to return the first sectioning member into
an open position in the presence, between the control
terminals, of an electrical release current, producing a
magnetic field in the winding for repelling the movable
magnetised plate;
- the manual control member comprises a rod for pressing on
the first sectioning member so as to move it from the open
position to the closed position, the pressing rod being
accessible from outside the housing;
-~ the pressing rod is arranged between the two secondary

sectioning terminals;



comut ation of the first sectioning nenber fromthe closed position
to the open position thereof brings about predeterm ned comutation
of the second sectioning nenber fromthe open position to the closed
position thereof; the automatic control means conprise a novable
magneti sed plate which is fixedly joined to the first sectioning
nmenber, an el ectromagnetic winding which is fixedly joined to the
housi ng and which is connected to two control termnals which are

carried by thg housing and which is intende t he: fiir.
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position °BaEQ§dI$£S&a%§&&%%Qi@ﬁbggf%éﬁt, the electrical power supply
system comprises the following feature:
- the system is intended to supply electrical power to at
least two electrically conductive rails, the sectioning
device is as defined above, the auxiliary terminal is
connected to electrical earth and the earthing circuit
connects each of the conductive rails to a corresponding
secondary terminal in such a manner that the sectioning of
the electrical power supply circuit, by means of
commutation of the first sectioning member from its positiocn
for closing to its position for opening the first electrical
connection, brings about connection of each of the

conductive rails to electrical earth.

Those features and advantages of the invention will be
appreciated from a reading of the following description
which is given purely by way of example and with reference

to the appended drawings, in which:

- Figure 1 is a schematic illustration of an electrical
power supply system for two electrically conductive rails
according to the invention,

~ Figure 2 is a cross-section of an sectioning device which

is connected in a unit for distributing electrical energy



The invention also relates to a systemfor supplying electrical power
of the above-nentioned type, characterised in that the sectioning
device is as defined above. According to another enbodi nent, the

el ectrical power supply system conprises the followi ng feature: the
systemis intended to supply electrical_power to at |east two
electrically conductive rails, the sect?oning device is as defined
above, the auxiliary termnal is connected to electrical earth and
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electrical current to a rail vehicle 3A by means of an
electrically conductive runner 3B. The supply system 1
comprises a circuit 4 for supplying electrical power to a
conductive rail 2A and a circuit 5 for connecting to
electrical earth 6 the other conductive rail 2A or the two
conductive rails 2A when no conductive rail 2A is supplied

with electrical power by the supply circuit 4.

The supply circuit 4 comprises a first switch 7 for each
conductive rail 2A and a current source 8. The earthing
circuit 5 comprises a second switch 9A for each conductive
rail 2A and a fuse 9B for connection to electrical earth 6.
The supply circuit 4 and the earthing circuit 5 comprise

common connection points 9C.

The supply system 1 comprises a device 10 for sectioning the

supply circuit 4.

The sectioning device 10 illustrated in Figure 2 comprises,
in a housing 12, a connection module 14 and an actuator 16
which is capable of controlling the coﬁmutation of the
connection module 14 from a first state to a second state.
The first state is illustrated in Figure 2 and the second

state is illustrated in Figure 3.



5 according to the invention, when a first electrical connection is
in the closed position, and - Figure 3 is a viewsimlar to that of
Figure 2 when the first electrical connection is in the open
position. Figure 1 illustrates a system 1l for supplying electrical
power to two electrically conductive rails 2A which are connected to
each other by an insulating portion 2B.6 The el ectrically conductive
rails 2A are capable of providing electrical current to a rai

vehicle 3 ans of..an el ectrical unpet 3B.. T
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and, at the other side, the auxiliary terminal 22 to

electrical earth 6.

Each terminal 18, 20, 22 is connected by an electrical
connection cable 23 to the corresponding circuit 4, 5. The
connection cables 23 are, for example, provided at one of
the ends thereof with a socket (not illustrated) which is
clamped against a terminal 18, 20, 22 by means of a screw 24

and a nut 26.

In the housing 12, each main terminal 18 is fixedly joined
to a first contact 28 and each secondary terminal 20

comprises an end forming a second contact 30, respectively.

The two main terminals 18 and the two first contacts 28 are
arranged symmetrically relative to an axis of symmetry X-X'
which is perpendicular to the base plate 17. Similarly, the
two secondary terminals 20 and the two second contacts 30
are symmetrical relative to the axis X-¥X'. 1In the

embodiment of Figure 2, the second contacts 30 are coplanar.

Movable equipment 32 is mounted so as to be slidingly

movable along the axis X-X' between the first fixed contacts



6 The housing 12 conprises a base plate 17 which is intended to be
fixed to a support, which is not illustrated. The connection nodul e
14 conprises two main sectioning termnals 18, two secondary
sectioning termnals 20 and an auxiliary term nal 22. The supply
circuit 4 is capable of connecting one of the main sectioning
termnals 18 to the two first switches %7 and the other main ternina
18 to the current source 8. The earthing circuit 5 is capable of
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30 are COpEﬂQ?iiarg'terminal 22 by means of a conductive braid 43.

The first plate 36 and the second plate 38 extend
substantially transversely relative to the axis X-X’. Each
plate 36, 38 is axially movable relative to the insulating
member 34. The plates 36, 38 are movable inside rectangular
slots which extend in accordance with the axis X-X’ and

which are provided in the insulating member 34.

The first plate 36 is movable relative to the two main
terminals 18 between a position for closing and a position
for opening a first electrical connection between the two
main terminals 18. The first plate 36 comprises a web 44
which is extended at each of the ends thereof by an inclined
flange 46. Each flange 46 of the first plate is fixedly
joined to a third contact 48. Each third contact 48 is
capable, when the first plate 36 is in the closed position,
of abutting against a first contact 28 and thereby of
ensuring the closure of the first electrical connection ‘
between the two main terminals 18, as illustrated in Figure
2. Each third contact 48 is intended, when the first plate
36 is in an open position, to be spaced apart from the first
contact 28 and thereby to ensure the opening of the first

electrical connection, as illustrated in Figure 3.



28, on the one hand, and the second fixed contacts 30, on the other
hand, under the control of the actuator 16. The novabl e equi pnent 32
conprises an insulating nenber 34 which carries a first conductive
sectioning plate 36 and a second conductive sectioning plate 38. In
greater detail, the first plate 36 is coupled to the insulating
menber 34 by a first contact spring 40 %ind the second plate 38 is
coupled to the insulating nenber 34 by a second contact spring 42.
The second plate 38 is electrically connected to the auxiliary
termnal 22 by neans of a conductive braid 43. The first plate 36 and
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closing a sgiond ele tr| conpecti on between the two secondary
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The c¢losed position of the first plate 36 and the open
position of the second plate 38 correspond to the first
state of the connection module 14, illustrated in Figure 2.
The open position of the first plate 36 and the closed
position of the second plate 38 correspond to the second

state of the connection module 14, illustrated in Figure 3.



spring 42 is capable of resiliently urging the second plate 38

agai nst the secondary termnals 20 in order to ensure contact between
the fourth contacts 50 and the second contacts 30, respectively. The
cl osed position of the first plate 36 and the open position of the
second plate 38 correspond to the first state of the connection
modul e 14, illustrated in Figure 2. The? open position of the first
plate 36 and the cl osed position of the second plate 38 correspond to

t he second gt t ' e 14 _illystrated in Figure
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axially through an opening 64 which is provided in the housing 12.
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winding 66 which is fixed In position L R ahbar C datanty op Tron
i1ts open position to its closed position. The control rod
62 extends substantially in accordance with the axis X-X’
and can be moved axially through an opening 64 which is
provided in the housing 12. The control rod 62 and the
opening 64 are arranged between the two secondary terminals

20.

The actuator 16 comprises an electromagnetic winding 66
which is fixed in position in the chamber 58 and a
magnetised metal plate 68 which is mounted so as to slide in
accordance with the axis X-X’ inside the chamber 58. The
electromagnetic winding 66 and the magnetised plate 68 are

centred in accordance with the axis X-X’.

The winding 66 is of cylindrical shape having an axis X-X'
and is capable of applying a magnetic attraction force which
is directed in accordance with the axis X-X’. The winding
66 is connected by a control circuit to a suitable voltage
source 70 by means of a switch 72. The contrel circuit is
externally connected to the sectioning device 10 by control

terminals 74 which are fixed to the housing 12.

The magnetised plate 68 is fixedly joined to a shaft 76
which is axially connected to the insulating member 34 of

the movable equipment. The return spring 54 is wound around




magneti sed netal plate 68 which is nounted so as to slide in
accordance with the axis X-X inside the chanber 58. The

el ectromagnetic wi nding 66 and the nagnetised plate 68 are centred in
accordance with the axis X-X . The winding 66 is of cylindrical shape
having an axis X-X and is capable of applying a magnetic attraction
force which is directed in accordance Wl h the axis X-X . The w nding
66 is connected by a control circuit to a suitable voltage source 70
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pl ate 68. rce is directed in accordance with the axis
X-X . The Eggu%§£$%$é%Po fﬁgag%?iﬁé %ﬁp%ﬁﬁ§QaasF?§H§Pﬁ%?E%% Y hdiet hat
of the attmagneébhsédrmiatapiti.edThy téenrraghaides isofii thetdd atre 68 when
t he connect,i . LS In the,first state thereof, that is to
FeCRage: fukh the Bxd kD GBI Bt iR ot oF end

say, when the nagnetise
el ect r omagfAerieg whhdiasy s66Tmengeb uk as$ arlee ahathefsphé ngt S dwsna

mmaneti sm of TR oS 68 when RS LR MBS ABGGF e R4 TER (0% he
second st af@nBefeuf madwde 14 fe smythevBirsthetmhgnehésest pliiaa 68 is
at a predekefg&@?dﬂﬂ%?k%ﬁcﬁaEBQElééﬁ*3&4%2 %8 88 in contact with the
electromagnetic winding 66. The return force of the spring
54 has a strength greater than that of the attraction force
applied by the magnetism of the plate 68 when the connection
module 14 is in the second state thereof, that is to say,

when the magnetised plate 68 is at a predetermined distance

from the winding 66.

The device 10 comprises a sensor 80 for reading the position
of the first plate 36. The sensor 80 comprises a contact
plate 82 which is movable between a position compressed
against one of the two support arms 60 when the first plate
36 is in the closed position and a relaxed position when the
first plate 36 is in the open position. The sensor 80 is
capable of commutating, by means of an armature 83, an
electrical signal between two output terminals 84, the
signal being received at an input terminal 86. The
commutation of the armature 83 depends on the position of
the plate 82, that is to say, the position of the first
plate 36.




The device 10 conprises a sensor 80 for reading the position of the
first plate 36. The sensor 80 conprises a contact plate 82 which is
novabl e between a position conpressed agai nst one of the two support
arms 60 when the first plate 36 is in the closed position and a

rel axed position when the first plate 36 is in the open position. The
sensor 80 is capable of commtating, bylmreans of an armature 83, an
el ectrical signal between two output termnals 84, the signal being
received at an input termnal 86. The comrutation of the arnature 83
depends on the position of the plate 82, that is to say, the position
of the firdthepbagsation dfl thEheleperatabrpoied hapgllgckiseah DPOoWErl

supply system Ll e described. Wien the conductive runner 38
of the rail ve%ia\(lz\ﬁje %ﬁ%&)l n contact with the | eft-hand conductive

rail 2Ain Figure 1, that left-hand rail is supplied with electrical

power by nmgans efet I ' it-4, first left-hand switch 7
corresponding to (tehé::z}t?n e t-‘;héa%é‘%?lgﬂ 3§A°%§Iﬁ'heg @losdGThe decohdn

| ef t - hand $@Ptaht oAl Yorttes dedfdi-hgntiocomdtct isfe dadnd2raih Figwen,in
order to prgYeNief:tL f. the current towards el ectrical
earth 6, as illust ra}t%ergi iq':r‘;:1 i %Er SEI%BPJ%% pSA) i‘%ﬁﬁﬁglaaii RV J% i n
an oper at i A§2pdseP i Ure awbptlye cdonnett 4 onthendiilretl4ef8-hand tsyfidhst

state, as khky ' [ e a : |y the.conductive rail 2A
bel ow the rail é%/%%?%ﬁled %{itggéu%%ﬁ ?ngnvﬁgtnna% é@‘t Eleégg Bg%?cy'i n 10Fder
to reduce EREOR{ skaftofhagideswibcht BBHNCo T grarnidingak owk hiit r Bsfredianko

pedestri anggiThes of iconRduct I .. ILn. ot her rds_ th

ri ght - hand conduct iﬁ\}g{ rlgkl I %% i %gFﬁggéu‘%ee&ia i'T:s‘:_ztrIf(]ff1 85\6\%1? eﬂlRﬂ%tyh

el ectri cal CpEY@Rt e rdsr eflect ghtahagak thni&, clas7 it dns espondiing Fiqui-bat

ot her rail 12A fed NG QReR:nlh80t ber tive rail,. 2A i s cqQnnecte

to electrical earth 6 bylr?éang o?gjtﬂg_c%glrit fﬂégo ?F%Ef?g SQOStl%eloélef‘E'Bad

ri ght - hand™3% UM <A 105 Pedpdadihgis oint Hats dtilet shate 2/ dei ng

cl osed, illustrated in Figures 1 and 2. Only the conductive rail 2A
below the rail vehicle 3a is supplied with electrical power
in order to reduce the risks of electrocution in particular

with respect to pedestrians.

The other conductive rail 2A, in other words the right-hand
conductive rail 2A in Figure 1, is not supplied with
electrical power, the first right-hand switch 7
corresponding to that other rail 2A being open. The other
conductive rail 2A is connected to electrical earth 6 by
means of the earthing circuit 5, the second right-hand

switch SA corresponding to that other rail 2A being closed,
as illustrated in Figqure 1.

When the conductive runner 3B of the rail vehicle 32 is in
contact with the right-hand conductive rail 2A of Figure 1,
that right-hand rail is supplied with electrical power by
means of the supply circuit 4, the first right~-hand switch 7
corresponding to that right-hand rail 2A being closed. The
second right-hand switch 9a corresponding to that right-hand




as illustrated in Figure 1. Wen the conductive runner 38 of the rai
vehicle 3Ais in contact with the right-hand conductive rail 2A of
Figure 1, that right-hand rail is supplied with electrical power by
nmeans of the supply circuit 4, the first right-hand switch 7
corresponding to that right-hand rail 2A being closed. The second

ri ght-hand switch 9A corresponding to #8at right-hand 12 rail is
open in order to prevent a return of the supply current towards the

el ectrical gaft S ioning device 10 is operatin

posi tion an ilt hgscO ne?tl (;%%tdrr%dkg P13V i%h ﬁettélrf"l g tg%)a?‘é?p]a‘g

i |l ustrat e§Urpert gigwa s The etlhetrlcomtim:anme & al IthAseci:mcmhﬁj wor ds
the |eft-hgngd;congyctd ve rai n ki n lied with

el ectri cal pO\l/\g‘? fj(%Jheé fl?lrs?l Pg%? Jﬁ Jﬁm7 a{:'gr %? ‘?th]tod’ t hat
ot her rail mgAubei Iy iepem lfhefmrhmstmmi,ucas \i&luatkaﬁé\dl 5n coinfacet ed
to electrical earth 6 by nmeans of the earthing circuit 5, the second
| eft-hand switch 9A corresponding to that other rail 2A being cl osed.
When the r&h¢ odirlcom@inchasenpeell 2Mayirf ranmetrheseds wohe arefitGthana
rails 2A, tBRagondHet) nper fo lon ontact wth any
of the two conductive a:’igl P}:{ gﬁ ngll]—‘r ur'e *f, 1 %ﬁdSPHBf ?\‘i&) fHucti ve
rails 2A aféeeoniech adweg, ekbet Ficst haaﬁﬁ-tha@dbyswmaamw doﬁﬂ@p@&ﬁhhgng
circuit 5, thegnfi rstySw es, 7 open second swi tches. 9A
correspondl ng to thosﬁ% g(tc)l'cr% ug |}\3/%l r%gcfpe%zA ber nﬁpg?f)s%%f] uqscrfvtehéa
event of a?Ral$ wanaekedyingel detelext rdaomh ﬁom@rmsmmqu syt em of

the two cogggg}qiﬁ/ge Jﬁ‘ch§t ghe{ﬁgrdé&q“{alll fvehigcle Is remte fromthe

two rails or not, the sectionin evice iS caused%0|solatethe
supply ci r%%*?lﬁeSPorrﬁiélgcéﬁnbhﬂ o@nthmdmae-lldmchamggscmm its first
state to its second state, as illustrated in Figure 3. The main

termnal 18 which is connected to the first switch 7 is isolated from
the curremf ¥t 1Bidwrabiete tHe rawawored efvayhBrdi rigtossectiooni ng

menber 36 ée@Mmddiveckased pasi LAON il VAPERROST 14 AL A LG, 1O

conmon conpection |ocations 9C are connect ed ear
owi ng to tHe GRAMEFENMLEh eme QBCER) e condhativenbulrl S2A ioft Gigtse

closed posififif¥ the two conductive rails 2A are connected to
electrical earth 6 by means of the earthing circuit 5, the
first switches 7 being open and the second switches SA

corresponding to those conductive rails 22 being closed.

In the event of a failure involving the electrical power
supply system of the two conductive rails, whether the rail
vehicle is remote from the two rails or not, the sectioning
device 10 is caused to isolate the supply circuit 4. The
connection module 14 changes from its first state to its
second state, as illustrated in Figure 3. The main terminal
18 which is connected to the first switch 7 is isolated from
the current source 8 owing to the movement of the first
sectioning member 36 from its closed position to its open
position and the two common connection locations 9C are
connected to electrical earth 6 owing to the movement of the

second sectioning member 38’ into its closed position.




13 The sectioning device 10 operates as follows. In the operating
position and as illustrated in Figure 2, the switch 72 is open so
that the el ectromagnetic wnding 66 is not supplied with electrical
power. Under those conditions, the pernmanent magnet of the plate 68
applies an attraction force to the winding 66 which is fixed in
position in the chanber 58. In that po&Btion of the magnetised plate
68, the spring 54 is conpressed and contacting between the third
contacts 4§h8fsé£1teigi.rst | ate wd the first coiiacts 28 of the main
termnals i s ehsured B fednsCoft’ tREFITEY 30APALPYSpring 40. The
second plate 38 is renote fromthe secondary termnals 20 and is
connect ed ectrical, earth.6. by nmeans af .the conductive braid 43
and the aui?l?‘ger yoqeerra%’llﬁgl pﬁﬁ?tW%naqcﬂéassvﬁltlBﬁtﬁt? P oS T

i |1 ustrat ethénsWtgnlr §23 ist hperl ecttiommgnet et cvk RehAG &1 d Svisiaply €d
with an el ectrj.cal rrent . which brings about the fornmation of a
magneti c f:fgéllgjé%cns%%e Jﬁ%nai“ﬁlé B ?c%a%aé)ﬁé'FFc f PRESE oF9%fe wi ndi ng
66 acts cooamt@rtians,hehragaehacedt elahreft ifethagpeitsesh plAile «88a80
t hat the I,Se ate 68 is no | pnger attracted o apd fixed
agai nst t%ggmgnél r?gl glgf:cﬁnggrhf%o"gémﬁﬁ%diq(ii BALCDt he FHESH nspring 54
urges the povibie dquitbrenhaBZeavey. f rlemthhe pesuei®f d6.tHa ot her

wor ds, the Ctli u 14 is moved fromits first state to its
second startngé)%k%ﬁ?gogselggrgn%gbrﬁheg HA Y SichSaCHERTeTSha" he fir st
pl ate 36 apehtddiggcbetdwpbat eh3&iciodntcatacpest s i @nsthel T rvengne of
the first t.a 36.fram.| clo iLtion.to _its, open position
bri ngs abo%}tl@i%ea§6fggefé¥rl%%%%sfr‘d%ndﬁ(e)r%hteh@aﬁBv‘é?r’érth S tife S08U5RY
pl ate 38 fhymdans ofehpofitsorcdriadts sprdagddposiThonsectiel bilase
plate 36 iggng | [ sed hosition waen, t second plate 38
reaches its ¢ oseg %%s???@nﬂ%nsﬁ%ogltd%ﬁgs? F%ﬁn%+sr§0 eﬂ'?g *Eonnecti on
modul e 14, Ceumaded 89 béewkricdhedmulr tthbgontans soS5Ghaf donelusedoad
pl ate and §he 5aa0nd CORL agS; 5ggopsary terninals is
ensured by nmeans of the seconldﬂgaorﬁ{ é:f:e?ﬁsl%rg?nggaz. The secondary
termnals 20 are electrically connected to each other by neans of the
second pl a8 rand.atent her£f Qe Lonnegt Gi i Cal; earth 6 by
means of the auxili gry term nal %f%gﬁdg%hgg%%%%ﬁgc %C%/énbﬁjaligg‘%B?’Si nce
one of t hethwSIRgitAoPRERTHE svirsling é6nhecesepbpbied ha tdi reuits 4, 5 to
a secondary; deeritiaal c30redbatufRiy vhenginabod? 4% connested e .

IS 1 ose

el ectrical earth 6 when the second plafe nitsc
posi tion, TAEHE £6°88yinitha ensiien p6si Thermamnatiie fiiledd pFatie 36.
Manual i nteimeamny g8 wetd Fashest ttoptﬁaaemgélﬁét?ij_ﬂg@[ireQ‘a 4 lfenecessary

in order to again nove the connection nodudle 14 towards its first
state froMdd&tieegnnlatat’d g Fhey 6penmagnehiseshinlare728i ssnoe

enough t o Ririgeacttthecregneas ised fﬁ&_@ﬁea§§iﬁg@iﬁ}§é Ji@l%li‘tf‘liﬁ”@%r.‘g @@dezhan

because t return force of the spring 54 has a stren greater t
that of tHe*¥6r ENBETLAPRF adthore4yEni EATEYI t e UhafFethenmevabhe pl ate

68 when t heptgnaaet BRNawld Ut oml4hkS abBubt & SEEONA Sidher LBrgkeatsl
detail, pressurg.on t(g(?ufressung ro bri ngs about novenent of the

d 62 I ! .
i nsul at i ng WEREEF O34T e hdPaBrEedqbr Phehts i i ttc GLa5RcEOWLED t he
axis X-X siem:oml:lesdhtegmjr Otrhe](c)frettlﬂenrhgﬁbﬁ@ $8.1inTheidhr %Sﬁllalﬁﬁes_?ntﬁ&‘@
pressing r 2 st . be i_cjient reat to cqnpress the return
br i ng 24 B PeRatrpEre st Bty AGons. otk v RBRECEF e he
novabl e eq@ispirénhs32 Tlwaidsriche offanher rbSsbrings aBout-ofr ansl ation

of the ma iLse fe 68 i,nto contact, Wyth the winding 66. It is
necessar y@%r%ses\?laoggg%g Ok gboeﬁttshgpgw PRRL 7T PIodSr aPSHgi $Pefise with

t he curremredete heinéddiarneGt thehinehehehngst abrutsettbaddpsapeess ance,

in the electrompgnetic w ndi.n 6, .of the netic field for.

repel | i ng%ﬁ:ﬁéﬂ %gn%é?“ e 'Con egf’i oh3 nﬁﬂ?ﬁ‘gc?%@qls?l?ﬁen fhRebifstits
plate 36 is no longer in a closed position when the second

plate 38 reaches its closed position. 1In that position of




15 via the attraction of the magneti sed plate 68, against the w nding
66. Since the rod 62 is arranged in accordance with the axis X-X

for noving the novable plates 36, 38, it is easier to manually reset
it. According to another enbodi nent, the supply system 1l is intended
to supply electrical power to a single electrically conductive rai

2A which is capable of supplying electdédcal current to the rai
vehicle 3A. A secondary termnal 20 is connected to the electrical
earth 6 an% t he ot her secondary terminal 20 is connected to the

conduct i ve "PEi FOBRECHH dotilsnilhg BeVi e T dedyenst thenprisier any
auxi | i ary tenmhoss.5@Onef atHeOReksnal Pladd 4y that sebohhec ﬁﬁ@ él'%*bt
rai

previously egﬁrlbed. en the conductive runner 38 of t
vehicl e 3A%Fs™ IR TOMHATITERTERRLE oh¥ RS URE Y &ivl mpAnS t it theridedond

suppl i ed wobht.ed:ecﬁpmaj ARQVerhBysaBens: Af tdigisHPR! yocifguit 4. The
secti oni ng_ hc ailo]fl s in an gperating position and the connection
nmodul e 14 F5°FRTTEEM Y CNECEEE, T3¢ (Rithedt &Y MAaRP gof etle afmemdt he

rail vehi cheéaBéA Imsambe® anayetssd ddighLardueh \é@e&é‘fice?f‘ ed 1% 6
conducti ve phunner 38 '%ﬂo Io in contact with the conductive rall

oA and t he ¥oReis iR RUEA ggf%d}ﬁ@f&ﬂé& e @Pdcthf cepndugtiityes by

means of theasdrdhi ngiciceCont 5f the fid HaisWikbehidaPei NP ;qpen and
the second _sw tc g ¢losed. In the event of a failure

i nvol vi ng £H&" %‘fte%c?rtiyczzlhepﬁﬂ\é@§%p‘lfy X6 8mSEFORARL ¥ offimitriale 20ai | |

whet her t heha@ira Mrehietirenks 1 8ND§ ecdirBrlle thakhc8F r WY1 44181 6
sectioni ng,, ewgg 10 is ca sed %o isolate the supply circuit 4. The
connect i on"KoUUT'E £ &?&n@ aLf o i ooy idtst Céf’é?@ Positiongeddag is

state, as télssmst,ratredhienobegupeseickheMahe reesinglate 36.

Manual intervention with respect to the pressing rod 62 is
necessary in order to again move the connection module 14
towards its first state from its second state. Simply
opening the switch 72 is not enough to attract the
magnetised plate 68 against the winding 66 because the
return force of the spring 54 has a strength greater than
that of the force of attraction applied by the magnetism of
the plate 68 when the connection module 14 is in its second
state. In greater detail, pressure on the pressing rod 62
brings about movement of the insulating member 34 of the
movable equipment in accordance with the axis X-X’ in the
direction of the chamber 58. The pressure on the pressing
rod 62 must be sufficiently great to compress the return
spring 54 and the first contact spring 40. The movement of
the movable equipment 32 towards the chamber 58 brings about
translation of the magnetised plate 68 into contact with the
winding 66. It is necessary previously to open the switch
72 in order to dispense with the current in the winding 66,
which brings about the disappearance, in the electromagnetic
winding 66, of the magnetic field for repelling the magnet.

The connection module 14 is then fixed in its first state,




16 18 which is connected to the first switch 7 is isolated fromthe
current source 8 owing to the novenent of the first sectioning nenber
36 fromits closed position to its open position and the common
connection location 9C is connected to electrical earth 6 owing to
the novenent of the second sectioning nenber 38 to its closed
position. In this manner, it will be urdderstood that the sectioning
devi ce according to the invention allows, in an automatic and

redet erm ne n conductive rails to be electrically earthed
a1 ¢ hericy G SFeFarT S 04 HeieamalnpFLare pokiire SnpPYaenFEUFRS to
be isol at edvianddngl éétrically earthed, which brings about a reduction
in the risks of electrocution. 17 CLAIMS 1. A supply system (1) for

supplying el ectrical power to at |east one electrically conductive

rail (2A) whircle ithecapabbz of as:umnlgyai:ingna@g@éméﬂdecaiitgufﬂénéxlé) a

Al vt ol 3he SODPE) Sl rionBnTHPRL e S TS S MO ey e
manually réset it.

According to another embodiment, the supply system 1 is
intended to supply electrical power to a single electrically
conductive rail 2A which is capable of supplying electrical
current to the rail vehicle 3A. A secondary terminal 20 is
connected to the electrical earth 6 and the other secondary
terminal 20 is connected to the conductive rail 2A. The
sectioning device 10 does not comprise any auxiliary
terminal. Operation is similar to that of the embodiment
previously described. When the conductive runner 3B of the
rail vehicle 3A is in contact with the conductive raii 2R,
that rail is supplied with electrical power by means of the
supply circuit 4. The sectioning device 10 is in an
operating position and the connection module 14 is in its
first state, as illustrated in Figure 2. When the rail
vehicle 3A has moved away from the conductive rail 2A, the
conductive runner 3B is no longer in contact with the
conductive rail 2A and the conductive rail 2A is connected
to electrical earth 6 by means of the earthing circuit 5,
the first switch 7 being open and the second switch 9A being

closed.

In the event of a failure involving the electrical power
supply system of the conductive rail, whether the rail
vehicle is remote from the rail or not, the sectioning
device 10 is caused to isolate the supply circuit 4. The
connection module 14 changes from its first state to its

second state, as illustrated in Figure 3. The main terminal




at | east one sectioning device (10) for sectioning the supply circuit
(4) including: a housing (12) having two main sectioning term nals
(18) and, in the housing (12): a first sectioning nmenber (36) which

i s novabl e between a position for opening and a position for closing
a first electrical connection between the two main sectioning
termnals (18), neans (16) for aut omat t€ control, under the action of
an electrical signal, of the first sectioning nenber (36) fromthe

cl osed posiiki QA e it t fo . s n r
member (62 °f AR LT P ARRRARR b e DEHE0 et B TR AR P e
open positithe rorréet cdovad Foswtingnte heheafqventeerteiof khecbipst ses,

in the housi : t Lond term.nal s_( a
second secﬁkgg%éégﬁ%&%§%“§§§§paﬁ?§h§?g %%8% é“%@$§§§n§8 %g%fﬁggh for
openi ng an#caipdseitinh tfior compenngoansetiond lelaadtioncdC toncewtdared
bet ween t he .t r ctid ank rm , th e
sectioning%ﬁe Sggf%§$96%Fﬁ§ %oggkgg %%-@hﬂ@+§¢% géeggigﬁgnﬁgﬁgﬁ%er
(36), conmseationing ndmwpefy B8t to its closed position.

In this manner, it will be understood that the sectioning
device according to the invention allows, in an automatic
and predetermined manner, conductive rails to be
electrically earthed and, in the event of failure, the
electrical power supply circuit to be isolated and
electrically earthed, which brings about a reduction in the

risks of electrocution.



sectioning nmenber (36) bringing about commutation of the second
sectioning nenber (38), and wherein a circuit (5)for connecting the
conductive rail (2A) to electrical earth (6) when the supply circuit
(4) is+isolated. 18 2. The supply system (1) according to claim1,
characterised in that it is intended to supply electrical power to at
| east two electrically conductive rails (2A), in that the sectioning
device (10) is in accordance with clafin 7, in that the auxiliary
termnal (22) is connected to electrical earth (6) and in that the
earthing circuit (5) connects each of the conductive rails (2A) to a
correspondigigigecondary termnal (20) in such a manner that the
sectioning of the electrical power supply circuit (4), by neans of
comut ation of the first sectioning nenpber (36% fromits posjtion for
closing to 148 PEEH (SHRTDA Lo HPPCRES FIEE= LA PPIEare GontRASE on,
bri ngs abouinecarmrecidady cfondecttivefraihe(ardnehichi iee capbls {R2A) to

el ectri cal s%%i)nn%6gn e18:t:1081 SUPRIY 8y St e ddpiRee0fhng to claim1,
characterised i'n that the second sectioning nmenber (38) is
mechani cal I59™¢0dphed to the first sectioning menber (36). 4. The
supply system (1)according to claiml1l or claim2, characterised in
that the C%%%%'&Qcﬁitt@? §# k8L S86id:a0ing;egher (36) fromthe

cl osed position to the open position thereof brings about
predeterm ned conmutati on of the second sectioning nenber (38) from
t he open pesildaen 4@ tée:iohbgedeypiosi (10N ftheredfoningd thd hmmpsippl y
system (1) ;acanrding Loy aryone of the preceding claims, characterised
in that the automatic control neans (16) conprise a novable

magneti sed pl at® "PBBP W Th PRES ‘i("éctié“?“} SEREPEY (REARFEL *8bct i oni ng
menber (36), amml ett rtbedgeinge (MEXedi ng (66) which is fixedly joined

to the housing {12}, 20dWinthy nemSONNGEL G: &0 55 WREBTY BOLwdAM 4N Nal s
(74) which are carrj edﬁgg/ t he, housi ng (12) and V\/ql chis j|:_J{1rts%nded to

fix the first §%ﬁ§fFiﬁﬂ opening and a position for closing a
electrical connection between the twoe main sectioning

terminals (18},

means {16) for automatic control, under the action of an
electrical signal, of the first sectloning member (36} from
the closed position to the open position thereof, and a
manual control member (62) for resetting the first
sectioning membexr (36) from the open position to the closed
position thereof, wherein it comprises, in the housing
{12}, two secondary sectioning terminals (20} and a second
sectioning member (38) which is movable between a position
for opening and a position for closing a second electrical
connection between the two secondary sectioning terminals
(20}, the second sectioning member {38) being coupled to
the first sectioning member (36), commutation of the first
sectioning member (36) bringing about commutation cf the
second sectioning member (38), and wherein a circuit (5)for
connecting the conductive rail.(ZA) to electrical eérth {6}

when the supply circuit (4} is isolated,



19 nmenber (36) in a closed position in the absence of any el ectrical
current between the control termnals (74), and a return spring (54)
whi ch is urged between the first sectioning nenber (36) and the
housi ng (12) and which is intended to return the first sectioning
menber (36) into an open position in the presence, between the
control termnals (74), of an electrical release current, producing a
magnetic field in the winding (66) fol repelling the novable

magneti sed plate (68). 6. The supply system (1) according to anyone
of the preceding clains, characterised in that the manual control
menber conprises a rod (62) for pressing on the first sectioning

menber (36) sQ.as to myve it fromt e open Siti gl osed
posi tion, Ezher esgg?lﬁ’ SYStcfm( é& = %?rnm (%(?e%]gl { ??%’%1%5% e the

housi ng (12l)1'l tha?': ltFh?é safppdgd wsﬁmlé’lsle&émaélmet:ot%ﬁhl m 6,
charact eri sedst ntwbhatect b-apl @ Sohig: 1106 623 (28) ,arlhaﬂgaedtﬂwt ween the

two secondary, secgti on |n nals (2 y;system (1)
accor di ng to¥‘5 jone O l?%e&éljnelgel ‘el(jco'l)dramce WitJé:ar ac gllr’l s%d in that

t he secti oriibay theviwdl{an) tefninhk @ﬁét@m?@)ecé%ﬁpl%]@tmaéum liary

t erm nal (%g}tmiﬁ?haridslﬁadhéi:%ebyaﬁthﬁngh(&tdﬁédl@ (b2} oredtwhiach i S

connect ed b condollj rtLve br 4%}) 0. the seglond sec{il oni ng nmenber

(38). e supp yucsys 3:E“']Eisl) accordlcﬁarﬁsgon ngnseco e pr ecedi ng

cl ai s, ché:—r-'szcﬂtnelll 94 bm sphiata enregnphdts eke ées@wge@g ©EBJhE or reading
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of the first sectioning membexr (36} from its position fox
closing to its position for opening the first electrical
connection, brings about connection of each of the

conductive rails (2A) to electrical earth (6).

3. The supply system (1} according to claim 1, characterised in
that the second sectioning member (38} is mechanically coupled to

the first sectioning member (36).

4. The supply system (l}according to claim 1 or claim 2,
characterised in that the commutation of the first sectioning
member (36} from the closed position to the open

position thereof brings about predetermined commutation of
the second sectioning member (38) from the open position to

the closed position therecf.

5. The supply system (1) according to anyone of the preceding
claims, characterised in that the automatic control means (16)
comprise a movable magnetised plate (68) which is fixedly joined
to the first secticning member (36), an electromagnetic winding
(66) which is fixedly joined to the housing (12} and which is
connected to two control terminals (74) which are carried by the

housing (12) and which is intended to fix the first sectioning
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member (36} in a closed position in the absence of any electrical
current between the control terminals (74), and a return spring
(54) vhich is urged between the first secticning member (36} and
the housing {12) and which is intended to return the first
sectioning member {(36) into an open position in the presence,
between the contirzol terminals (74), of an electrical release
current, producing a magnetic field in the winding (66) for

repelling the movable magnetised plate (68}.

6. The supply system (1) according to anyone of the preceding
clairns, characterised in that the manual control member comprises
a rod (62) for pressing on the first sectioning member (36) so as
to move it from the open position to the closed position, the

pressing rod (62) being accessible from outside the housing {12).

7. The supply system (1] according to claim 6, characterised in
that the pressing rod (62) is arranged between the two secondary

sectioning terminals (20).

8. The supply system (1) according to anyone of the preceding
claims, characterised in that the sectioning device {10) of the
system (1) comprises an auxiliary terminal (22) which is carried
by the housing (12) and which is connected by a conductive braid

(43) to the second sectioning member (38).

9. The supply system (1) according to anyone of the preceding
claims, characterised in that it comprises a sensox (80) for

reading the position of the fixst sectioning member (36).



