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El ectric Energy to a Vehicle The invention relates to a system and a net hod
for transwenpliigesSBectric energy to a vehicle, in parti @GraP2916/08798F ack
bound vehicle such as a light rail vehicle (e.g. a tranm. Track bound
vehi cl es, such as conventional rail vehicles, nono-rail vehicles, trolley
busses and vehicles which are guided on a track by ot her neans, such as

ot her mechani cal nmeans, magnetic nmeans, el ectronic nmeans and/or opti cal
means, require electric energy for propulsion on the track and for
operating auxiliary systens, which do not produce traction of the vehicle.
Such auxiliary systens are, for exanple, lighting systens, heating and/or
air condition system the air ventilation and passenger information
systenms. However, rewstepantiMainegd foy TeanstatingElectie Enetdydtate YeRi€ati on i s
related to a systemfor transferring electric energy to a vehicle which is
not necessarily (but preferably) a track bound vehicle. Generally speaking,
the vehicle may be, for exanple, a vehicle having an electrically operated
propul sion notor. The vehicle may al so be a vehicle having a hybrid

propul sion system e.g. a system which can be operated by el ectric energy
or by other energy, such as electrochemcally stored energy or fuel (e.g.
natural gas, gasoline or petrol). Track bound vehicles, in particular
vehi cl es for public passenger transport, usually conprise a current

col | ect or Theinvertidrariated toya systeralaad tarmetabd Yord@ntfeairigngearic emegg tmaluct or

along the track, such as an electric rail or_an.quer. | he. east one
propul si OKGI?‘@?O'P P8 'CH@&?%alIrﬁgk gg%r?dc‘fe&c?? TR W'@ﬁ r%'ﬂ\ge%gﬁlée@?i acg%mijomer
fromthe external track or line and produces nmechani cal propul sion force.
Trams and_other | ocal. or regiagnal trains_are.qgperated | @, over head
lines w tE[%Qg)lof:pgggh;%%vgﬁ,as(ach%%qtrgp%])/raf\r/]ee‘rH@g?,gﬁ‘c}nco-%la?? @0{8% ﬂédllttg?/es,
over head buswes aadeehistbasvhictbare. gued drea oatieby tthadmeens)duch es ott@r | s i n t he
ground or near .the ground cause safe r.obl . . .
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to a system for transferring electric energy to a vehicle which is not necessarily (but

preferably) a track bound vehicle. Generally speaking, the vehicle may be, for example, a
vehicle having an electrically operated propulsion motor. The vehicle may also be a
vehicle having a hybrid propulsion system, e.g. a system which can be operated by
electric energy or by other energy, such as electrochemically stored energy or fuel (e.g.

natural gas, gasoline or petrol).

Track bound vehicles, in particular vehicles for public passenger transport, usually
comprise a current collector for mechanically and electrically contacting a line conductor
along the track, such as an electric rail or an overhead line. At least one propulsion motor
on board the vehicles is fed with the electrical power from the external track or line and

produces mechanical propulsion force.

Trams and other local or regional trains are operated usually via overhead lines within
cities. However, especially in historic parts of cities, overhead lines are undesirable. On

the other hand, conductor rails in the ground or near the ground cause safety problems.



Placing the coils at selected | ocations along the I ength of the roadway has
t he di sadvantage that the energy storage on board the vehicle needs a | arge
st orage capaeitoye43Bn addition, if the vehicle does not PeaEr2alm0T8Xt cCoOi |
in time, the vehicle mght run out of2energy for propul sion or other

pur poses. Therefore, at |east for sone applications, it is preferred to
transfer energy to the vehicle continuously along the path of travel, i.e.
al ong the track. US 5,821, 728 di scl oses chargi ng of batteries of a noving
el ectric vehicle using an electromagnetic field extended al ong the center
line of a driving |ane. Means for producing the field conprise a series of

i nductiv 0l i1 ches I s AL AW I ehelamelastriog

sui tches WOrR OB e R B o Rl Do B B e et Trom t he
vehi cl e byehivld hansms brt raoresott-boavd eastgyistorage elementsyyr denises il G- bR &R

adj acent to the sw tches. . Al ORRS IPYS b etk 6h i S
capabl e o‘?haé%erﬂe‘?rrﬁjng[%¥ W'F%ﬁé%}gyrgptﬁg%gﬁg%%nté(%%%rﬁé veh(%zlsgcv%i e the

vehi cl e | Slegtfdrvédh@nichieatieyies cincrmergesteregh etineeiy Mgy Rgedaraeeviiedieivant age
is the fact .that the different ' f j KsNBgneti c
field areVEUnhER BBSEECY 131&9‘2}3@&%%?%}”?%@59&2&?’@%@%5%é}fpg?egﬁblg??gr nati ng
current. dbeeafspee, céikentmaeed suibplrgad wae al so produces an el ectronagnetic
field. In order to inprove the EMC (El ectronmagnetic Conpatibility) the
coils (nore generally speaking: the segnments of the conductor arrangenent
for produpiag@gtinecsilset selentegrietadtions alehdhenigpathef theoropgvay BS ®€t current
line. Each. s nt cQ i i : i tldgagd r ect
current t8® %‘%anat rﬂ%ﬁﬁ&%@&%ﬁ%% %’?K(gérrg ﬁecit/ﬂgdtgﬁg_gﬁ%eﬁ?%na ngbti ¢ field.
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syst ens i applicati@mny it isopretented tPtradsfer erpray tﬂ)tﬁgtvéh@'eeﬂoﬂéw%ﬁlyr?do%ﬁh?é’ﬁth? n the
line or I'{neﬁ .of &)he seﬁgg?t has several advantages conpared to the

oper at i ont"8Yetife 2O AT S constant vol tage. One advantage is that the
constant current may be a sinus function of time. This nmeans that only a
single frequ el ect ! ; ! & atingant he
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the field comprise a series of inductive cails, switches and sensors. For operating the field
winding switches a high pitch sound or other type wave form is transmitted from the

vehicle by a transmitter antenna and is received by the sensors located adjacent to the

switches.

Although US 5,821,728 proposes a system which is capable of continuously transferring
energy to the vehicle while the vehicle is driving, the system has several disadvantages.
One disadvantage is the fact that the different coils for producing the electromagnetic field
are connected to a power supply line which carries an alternating current. Therefore, the

power supply line also produces an electromagnetic field.

In order to improve the EMC (Electromagnetic Compatibility) the coils (more generally
speaking: the segments of the conductor arrangement for producing the electromagnetic
field) may be fed by a direct current line. Each segment may comprise an inverter for

converting the direct current to an alternating current for producing the electromagnetic

field.



are produced. However, constant current operation has al so di sadvant ages.
In particular, it is difficult to detect if any vehicle above the segnent
on the traokoaN7TeEBBl y recei ves energy by receiving the eCe@mrPr@omorssic
waves. The current woul d be the sanme 8uring energy transfer as if there is
no vehicl e above the segnment. A vehicle which is traveling on the track

w Il conprise at | east one receiver (see for exanple the | evel controlled
armature of US 5,821,728) for receiving the el ectromagnetic energy
transmtted by the waves or field which is produced t he segnent.
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cool i ng tGthl'elﬂ el ver hese cases and in case of
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| onger . e segnent on t track ‘conti nues th fﬂ n of
el ect romagaettomagmtlewaveh@ wred@qeﬁeﬂpaf?@ﬂgﬁh%ﬁﬁﬂmﬁfﬁ aheonsiand v ﬂé@ged(}é? and

catch fire. QUL &S h8 Sk rRGslc DA diffdrehtfRageiehdesno
vehi cl e aBrcS’\%C?%eoens%hrren d lﬂ%tlé er-'%G'aasneé]rrent ShOcl:J| d ble swi t ched on

pr ef er abl yrevgreduded. i s f ul I y covered by a vehicle and should be swi tched off
again when it is no longer fully covered by the vehicle. Since it is
difficult to detect for constant current ogperation that a vehi.cl
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producti o ectronagneti c S, wherein the receiver and the parts
and devi ces which are connected to the receiver within the vehicle are
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transferr engnalleebe reyeraeamolled ermaiw QféJSt %é%é%@é%fecw@géﬁ EerlrBAdiG S es an
el ectric conduct lid18rodlcat beihaadet ﬁ@neIT@p”calmm@netl c
field andef“t;)rrgyﬁ'hagr%re]%(edad:yqﬁg?}a&?gl ﬁ‘rﬂé?? g’@{éﬁéﬂg ne(t;| C )gner : to th I']I cle.
The condumémvea,rwtadgmwrwsocbm?ﬁlbd@@katp P@@ﬁ[‘s%"r@”%ﬁ%w @Igalg?r Ality

of consecutive s %ﬂg rﬁ?ny\&gsﬁﬂ re%ﬁgﬁgﬁ?gfﬁ%ﬁjn@tﬁn&ﬂdﬁnidg@rtgﬂ& r@lcéri/erent
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or segmentcdoling the receiver might fail. In all these cases and in case of an overload the receiv
should not receive any electromagnetic waves, i.e. should not be provided with further
energy and should not be operated any longer. However, if the segment on the track
continues with the emission of electromagnetic waves, the receiver and/or connected

parts may overheat and catch fire.

EMC requires that segments are switched off if there is no vehicle above the segment.
Therefore, a segment should be switched on preferably when it is fully covered by a
vehicle and should be switched off again when it is no longer fully covered by the vehicle.
Since it is difficult to detect for constant current operation that a vehicle is actually
covering the segment and is receiving energy, it might happen that a non-covered

segment is still emitting electromagnetic waves.



According to a basic concept of the invention, the vehicle conprises at

| east one enable signal transmtter which repeatedly or continuously emts
an enabl ewei2gnal76436 t he track. The enabl e signal is rececraPiy/oa79ss gnal
receptor of each segnent if the receiv¥er of the vehicle is traveling above
the segnent. The enabl e signal received enables the operation of the
segnent. |If the enable signal is not received or is not received any nore
wi thin an expected period of time, the segnment is not operated, i.e. the
alternating current line or lines of the segnent do not carr

an .
al t er nat i Inig anubjetof therpresent invenipn therevide s lslﬁfﬁ'@rf%"ttf@f‘sf‘?rﬁngje%SVO'B?Wt'ﬁi ng
the vehicle Qy fdhn SN0 a%ﬁlla%um'&@ ﬁfl@rrtf) %%ack*b%uﬁd‘@&h@eSWIQBIal'ed'USeQOI

necessar|?r§73 cont’i nuous "si he enabl e signal can

transmi t tetheresseat potyctionef e@@&ﬁ@lﬁén@tﬁé’@ﬁ%%e(ﬂm ir‘\ﬁde%%\%r?tﬁ‘g th%p%%?r?dnuous
signal is ”?%ﬁmﬁ}%oﬂ c%nP@cté‘dEJtﬂQ%céMyrQ\thnSthéK/éma@atré Qd)tm inndzee ok y

wi t hout a?ﬁ)’ﬁ terFUption or 1S transmt quasi - contmuoumsgl ﬁccorm ng to
a wor Ki ngfattwrelaad@iveltldmi #iigya dlrther ghieat @fttb@ mthgﬂrbtgmrg,wdq REOTRIONAScycl e i s
in the range of St Ay bgloRaY@lti@nerd,ia e sefide a
speed of niggg sdt?rrﬁhngqﬁ%gtédfﬁﬁ enrgt of %aﬁ segrren%yrl s in the
range of 15 m a working cycle of less than 0.1 s should be sufficient.
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signal | fprcddecerblmy thersegedber ssgmantsyst em al | ows t he transmi ssion.

Al l owance can be realized in particular by passing the necessary el ectri c
current for operation of the signal transmtter and/or transmtting

contr ol sit\gcradmgcbo & asisiognedpt of &@smfﬂ“@'ﬁ the veiglRICOBPTIRGP %‘dﬁ%% NG ef‘ﬂ@er esul t
t hat t[‘e g@ﬁ% hﬂ%?kvhféﬁ%éé‘at@&%& o'P%orﬁtfn@B%W bhd ah@nbbie sigracto the fraciel ectri c
current i

S opening a switch or fuse, and/or the
control siTyaahabikisighakie negeiles uyrﬁeSIgnajrmepmr gach seamens fithe FRGRIVET PHES enabl e

signal i SV?nr?él ;{ tgg\?eﬁ]wé 588\/& r{ﬂetslagm%hﬂﬁ% eﬁé@@%f@ntat REeidsdl&fdibI@s ﬂ*@rdpléfdthS' gnal

is trans €°S1 g nsmtter instructs the Slgﬂﬁ
transmitt ef thacstegment ifahe anable ﬁ@néhabpteregﬂg%w is'nobrRCEYEY AGY MPse Y HBE"
necessari | ! gld tbREaRd, 18 Mhé BiterRatiftturrent tnmmer ature
sensitive g%\?c?%tﬁp ugee éCe% tgﬁ?egeag ITDI’]I tori ng, derh\;glsd(sle on

par ti cul atined dfethé eégme\mtrt@ nad cprrry)po@é@rnatm@%teéﬁfm@m%%‘ﬁé‘f‘%?PF%‘“%@E&'F ric
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rail vehi es an el ectric conductor
arr angerrermbcéssanlpracmhnmlmgisamgrwl tRather thﬁ?ger@b@cﬁ'gftﬁ#ﬁ@;’hﬁ? transmiied repsgtadly

thereby t q‘cgirnei];?nrp e é\%%ﬁ&&(ﬁ)%%%ﬁa& AEQE Aol isVifHefstod to be a signal
which is transmitted continuously without any interruption or is transmitted quasi-
continuously, according to a working cycle of the signal transmitter. Typically, the working
cycle is in the range of some milliseconds. Assuming that a vehicle travels at a speed of
30 m/s and assuming that the length of each segment is in the range of 15 m, a working

cycle of less than 0.1 s should be sufficient.

Preferably, the enable signal is only transmitted from the vehicle to the track if at least one
pre-determined condition is fulfilled: (a) the temperature of the receiver and/or other

components for receiving and using the electromagnetic energy within the vehicle, does



t he conductor arrangenent conprises at |east one and pr [
of consecutive segnents, wherein each segment extendspafl;ﬁgrgagl éi ?fglrg:]'?l '
section ovotha/pessn of travel of the vehicle, - each seguemP2E@001985

swi tched on and off separately of anySother segnent, the vehicle conprises
at | east one receiver for receiving the el ectromagnetic energy, the vehicle
conprises at |east one signal transmtter adapted to repeat edI;/ or
continuously enmt an enable signal towards the track, a signal receptor is
assigned to each segnment, wherein the signal receptor enabl
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intelligent monitoring device. Rather, a temperature sensitive switch and/or fuse can be

used as monitoring device only.

In particular, the following is proposed: A system for transferring electric energy to a
vehicle, in particular to a track bound vehicle such as a light rail vehicle, wherein

- the system comprises an electric conductor arrangement for producing an
alternating electromagnetic field and for thereby transferring electromagnetic
energy to the vehicle,

- the conductor arrangement comprises at least one and preferably a plurality of
consecutive segments, wherein each segment extends along a different section
of the path of travel of the vehicle,

- each segment can be switched on and off separately of any other segment,

- the vehicle comprises at least one receiver for receiving the electromagnetic
energy,

- the vehicle comprises at least one signal transmitter adapted to repeatedly or
continuously emit an enable signal towards the track,

- a signal receptor is assigned to each segment, wherein the signal receptor
enables the segment to produce the alternating electromagnetic field while the
signal receptor receives the enable signal, wherein a segment control is adapted
to stop the operation of the segment when the enable signal is no longer

received by the signal receptor of the segment,



In particular, the follow ng nethod is proposed: A nethod for transferring
electric energy to a vehicle, in particular to a track bound vehicle such
as a |ighworailo7¢shi cl e, wherein an alternating el ectromagmPeéio/obioesd is
produced by an el ectric conductor arréngenent |ocated along the track
thereby transferring the el ectromagnetic energy to the vehicle, at |east
one segnent or a plurality of consecutive segnents of the conductor
arrangenent are switched on and off separately of other segnents in order
to generate the electromagnetic field in a restricted region of the path of
travel of the vememeélcmqmmhm@tfarmrrv@mcgnteohagrangam@ntiac%ptamérsé?m each

segnment ext ends ﬁér?é?ﬁttiﬂﬁ%é Eﬁétﬁé‘%gﬁgﬁft'h@'?eéglvetr?ﬁdBﬂf%n?%e%Eé‘\é@r‘nbﬂEdmﬁ

vehicle, the el ectrom ener celved using at | east one receiver
arranged at the W@Hﬁ@&%erl%mofénmlcwesatg@al is repeatedly or continuously
emtted fromthe vehicle towards the track, - the segnent is enabled to
produce the alternating el ectromagnetic field while a signal receptor

recei ves irhadditiab becogiegpeiidingaehiale is nroeossdelnarariigvliast thervehislegatmbe WO
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invention. The vehicle comprises at least one receiver for receiving electromagnetic
energy of an alternating electromagnetic field. Furthermore, the vehicle comprises at least
one signal transmitter adapted to repeatedly or continuously emit an enable signal
towards the track. A first signal transmitter is arranged — with respect to the direction of
travel — in front of the receiver and a second signal transmitter is arranged — with respect

to the direction of travel — behind the receiver.

Furthermore, a method for transferring electric energy to a vehicle is proposed, enabling
the segment to produce the alternating electromagnetic field while a signal receptor
receives the enable signal, wherein the operation of the segment is stopped when the
enable signal is no longer received by the signal receptor of the segment.

In particular, the following method is proposed: A method for transferring electric energy to
a vehicle, in particular to a track bound vehicle such as a light rail vehicle, wherein

- an alternating electromagnetic field is produced by an electric conductor
arrangement located along the track thereby transferring the electromagnetic
energy to the vehicle,

- atleast one segment or a plurality of consecutive segments of the conductor
arrangement are switched on and off separately of other segments in order to
generate the electromagnetic field in a restricted region of the path of travel of
the vehicle only where the vehicle is traveling, wherein each segment extends
along a different section of the path of travel of the venhicle,

- the electromagnetic energy is received using at least one receiver arranged at
the vehicle,

- an enable signal is repeatedly or continuously emitted from the vehicle towards
the track,

- the segment is enabled to produce the alternating electromagnetic field while a
signal receptor receives the enable signal, wherein the operation of the segment



transm ssion of the enable signal is stopped if the receiver and/or if any
devi ce conbined with the receiver is not to be operated. Stopping the

t ransm ssworoafo7643@ enabl e si gnal dependi ng on the situ&CIr@ar20W0biest he
vehi cl e overcones the disadvantage of 7the prior-art. If the receiver or any
connected device or systemis not ready to operate or is overloaded, the
enable signal is no longer transmtted, the signal receptor at the track
does not receive the enable signal any nore and, therefore, the operation
of the segnment is stopped. As a result, the speC|f| c di sadvant ages of
operating the segn@medatelwmaﬁwh@um@ma%ﬁ@gwéfr BolAnger iecpapd P¥iear, the
presence of the r ch of any vehicle) is reliably
detected and it %gﬁénlg%@%p&&oétrtﬁéf% operation at constant current is
continued while trafrcsml@ﬁ@n o&hewgbl@rﬁqna! isieéoppeniificthe reosivey eng/eatiedy device
Preferably, the Hﬂ?ére‘y@?vﬁﬂ ? fo"t?er‘ééﬂréﬁe@d fromthe signal
transmtter to t rac 'S dlrectea romtop to bottom i.e. downwards, so
that the transmtted enabl e signal cannot be detected or received at ot her
segnent s ticular,
he ol gnal GPsane (adomIsGeRE il ible SO HopBRind ST aRIn N B

under neat Mehiple oaarrcomayhe)ﬁlsaw@nt@ﬂ fitke pfiesrare Kdhpreselver ohanyhedngactedt a
bogi e or T,

conponent ggg é’e{\ysenalgsen Qpcﬁl o&%féﬁs%%?gbﬁ a:degt{rwgsen B dég%/yysg%t o er
reach ot héran%@@ﬁ@rthg Slgnalrre@mtos@gheﬁ@cldii@@cmqtyewed ﬁﬁéblﬁélﬂnél any nlrﬁr@
transmi ssbag iRkroldie, REBALASH BNk eﬁehﬁ.s Is8RLd oAk DYeduidiieisuaingoup! ing. or
by ot her proce ures uctive cou g hat t%e si g g

t r ansf er r §apyaneagestal opeigteg ihe W@%’t ahmrﬁtanhaurc@t@ra/@vqra@@eu In p&ﬁrcé@él vi ng
antenna_ofyd fes e e varid B1rakd ¥bsetn|8§o§hﬂﬁ\?éhu&@ﬁ§9é(@b yideidcRd bepl as a
recei ving | oop havin east one w ndin a conduct r Therefore, it is
pr ef er r edc@mngt hapre tggh@nerafweqimnstm Q&Weln‘slse&?@m'@—h?@dml'@ tégmey@gmm in
conpri sesyd JPRk RifovBlofdsgct ri ¢ conductor, wherein the receiving area is
defined by the area surrounded by the Ioop If the track is extending in
hori zontal direction, the area is therefore also a horizontal area.

Pref er abl ﬁrefér'&%ly ﬁu@%ﬁg%‘csi%@’ whlchds 'trénﬁﬂl'ﬁég frBfn tH@%féqlnéél t?él\‘é% ];érQo ierd &gt h

of the se the area may
centinete Eefé%lffp@ top & leottom. y.es dewmveards, hr‘emhgtdhe ﬁ'\anﬂnéfﬁﬂlehawﬁ@tgﬁ\ah%’mphe

advant age IYI= YT gd;){éponent s of

t he enabl gélsalé{gr?{aelaeorerspece:ﬁa R gl31011/ %ﬁ%?ﬂ }E%ZGE%S?%Q%8 stra
conponent Yapgmitieaht @arﬁﬁldWaFf? sigra ansmidigr isrlenatedli alowheight frveh Iorefer abh/ac ks
do not en f f | t he
S R ST i et o i
limts of abene sbegient theyehicH: dbisdinsyresdpmeempooenthef therﬁrleisle(ﬁlgrtahé/h@égnent
to a foll ?égﬂ@ JrHQ I tted
enabl e si gﬂqwﬁ %ﬁrgyeg;d;%lsee é\%"&?b(%t r%%@eétﬁigﬁg ar gyas @én%égé as tﬁlég%ffygb%%w
transmtt®e vehipleel s directly above the segnent. Mre general ly speaking,
the signal receptor may conprise a receiving area for receiving the enable
signal, wherein the receiving area extends along a section of the path of
travel of Thetansmissipe of the emabtsisi@naémaalb@rrgali;eéémmdmtivmcwphhagr Pieathey t he

| engt h of i t L ns that
the I engt RoST T he ety PaYneThEhaling SBLRT koL iy oy PRPTaagRETS Tk
or mnus ®eves which msuteagrhagd xmm@cg@@menmmthﬁmm Fér@ﬂemblxorﬁhmas t he
advant agegit hat I oy o {.S
Ooat ed_d Poay PEPrRay et a2l oy oBialibg wlpS RNk F Sebhdicidrs
moved frofheretsgidiatrreferred theh thecaigna) esosptprmhichtih essignpsdd eagk epgroentof t he
segnent n ion if
anothor o LnBTREe BEEE HEEIeLRE SRS, BhaRRl e SRR e ochE MR,

oper at i onal@h uheurdsshhthevwan. Ifdee yadpip@menpmeflrehamﬂmtalélre@@edth@mﬂ & signal
is trans ' S
recogni zg}é'tez)qurtehaelsg;?ﬂg” Jﬂ?%}gge% rﬁéfg A?’?Vh@qu@%%f{mﬁér eféaqru(ép t%&ggyﬂnal S
whi ch rraytd:ibemlgél Qféde sggméet. §hgmdth pbtheptrea mal be imthe rengdblesaniee oper at i on

of the Se@%ﬁﬁﬁteﬁ g@fiﬁ% S%ﬁ%l?rs@%ﬁg%gn 8 cFP A MEINAGNIRRRNE a8l e thit

Frequency

the receiving area is less sensitive to stray components of the enable signal, especially



codi ng procedure is well-known in the art of signal transmssion. FSKis a
frequency nodul ati on schene in which digital information is transmtted

t hrough dwecratgefisequency changes of a carrier wave. DeCaHP010/00BSK ar e
described in the English version of WKIPEDIA the free encycl opedia, for
exanpl e. However, any other coding schenme can be used. Preferably, the
control arrangenent conprises at |east one switch and/or fuse adapted to
prevent the signal transmtter fromenmtting the enable signal, wherein the
at least one switch and/or fuse is/are responsive to at |east one of the

f ol | owi ng:Stre¥ AREPARENtE Obgnabifesigaaiatraasmitted frpey wrhinies @F Paralieltieeks de elver t er

for converdhpg tﬁé‘oﬁén@ﬁérﬁ bcthE YE§BBhAt. Mo?@'H@r?&alh/\’sde*éﬁmbeﬁ%'re\!@élvmg?gr%raaé%'tén'dgy of

t he recei ver, e current converter and a System of he vehicle
whi ch useglaigdhe pattof dirsgrrithe vetide fpmy e dmite of thy &el@ené@ea Rieeedifgr t her

details Ofsegmg"n?@]tﬁé %ﬁééﬁtﬁ@é&ﬁ%ﬁ#@/ aOfQTcgﬁﬁg geérﬂ@nt”ﬁ’ﬁén’égff 'tﬂ@ rdRYRIRES

expl ai ned above particular; operability is not given for exanpl'e if any
device is C@O@?H%‘éﬂé@”ﬁ@dﬁ@rer\aﬁ‘eﬁh@nﬁﬂrsl reesivest bythedaeeivNg @eaa s lopggs it gi ven

per m ssi on; |Q£}§'§hﬁ&&-tt—éﬁvglsvmb gbé{éltﬂg sbiRe@nergy fromthe segnment or from
t he consecuti ve segnents. Ine or [ines which are interrupted by the

switch and/ or fuse nmay be control signal line(s) or line(s) for providing
the si gnalyd-eaBagial §;5eéMnghtrfé §§r§aﬂ 'r@c rnga)yqo'rﬁbri%@ratr'e%&lnﬁé aréah@r }éceﬁ‘/mgay be
a first line energizing are th ere keépi ng the rel ay | osed st ate

whi | e t he ts@makie §'9@ﬁ'awh$r§'rt ﬁharﬁgw‘tm@areaméar@s @'qnsea mt'ay Of %‘ed@ﬂéﬂféfﬁj’ﬁh ed
and t her efopg JehididIén smeulért é%ﬁg !a@teawnwm.bmea@néaermng|énlgn¢oftaoségfa?erﬁtn | east

one signal transmtter if first line is i nterruPted If the swtch
and/ or f ud@vepliigstiqn. '@Pamﬁlﬁ‘érr’ gAY mgans at thedength eF tedeesiving aregiiggaypal

transm tt g4 ROehGR e iheMdghint BEs SPARE &) AMRkhe RGP HAdgerf the segment
is stopped. The switch and/or fuse are preferably effective wth all signal

transmtters which are assigned to the receiver. For exanple, two signal

transm ttqhg p'?@ﬁbs@@ sBRMBbY Hgéjtﬁeoaotvaﬁtabéwt\éea.*etc;rﬁéﬂ?us'd?n}f SPhte@ir tﬁé‘&gﬁﬁce' ver
and one behind the receiver wth respect direction of travel. Both

signal tr §ﬁ§ﬁmttﬁeé lsdogated digpatiyiReave e soment lidhe signaltrarsmittas hagibeem mewed or
fuse opengoh®sbdhént to a consecutive segment the signal receptor of the segment no longer

receives the enable signal. Depending on the question if another signal transmitter is
located above the segment, or not, the operation of the segment will be stopped.

Preferably, a coded enable signal is transmitted. “Coded” means that the signal comprises
a code which is recognized by the signal receptor of the segment. Therefore, other signals
which may be received by the signal receptor will not enable the operation of the segment.
A preferred procedure of coding the enable signal is Frequency Shift Keying (FSK). This
coding procedure is well-known in the art of sighal transmission. FSK is a frequency
modulation scheme in which digital information is transmitted through discrete frequency
changes of a carrier wave. Details of FSK are described in the English version of
WIKIPEDIA, the free encyclopedia, for example. However, any other coding scheme can
be used.

Preferably, the control arrangement comprises at least one switch and/or fuse adapted to
prevent the signal transmitter from emitting the enable signal, wherein the at [east one
switch and/or fuse is/are responsive to at least one of the following: temperature of the
receiver, temperature of a current converter for converting an electric current produced by
the receiver, operability of the receiver, of the current converter and/or of a system of the
vehicle which uses the electromagnetic energy received by the receiver. Further details of



As nentioned before, a first signal transmtter may be arranged - with
respect to the direction of travel - in front of the receiver, so that the
enabl e siwyoab1ints438ed by the first signal transmtter emab/EPg0ia/osmghent
before the receiver is reaching the seégnent. Reaching the segnment mneans
that the receiver reaches a location directly above the segnent.
Furthernore, a second signal transmtter may be arranged - wth respect to
the direction of travel - behind the receiver, so that the enable signal of
t he second signal transmitter continues enabling the segnment until the

recei ver the mosastimghaviedesegrelainedlabave g perisulgsdReRLIRe MO OYEP he
receiver is np longer .lo I RO YAV aSRBFBNentehhas nbegiur  of
this arreﬁ’f@@ﬁgen'k?ngﬁeev'ésee%?roé%ﬁo%feﬁgy%B@Eat ed rshgrtly before the receiver
reaches tgeemieipnenbpenate the vehidd usipeihatenergyifenm iessrsimenber iro@ BF ti e,
after the recei.ver hasnlseft the segnent. Therefore, it is preferred that
the recei(PBFeGUVE 32UTENSat a distance to the front of the vehicle and at a
di stance to the back of the vehicle - with respect to the direction of
travel . The segnent |3 At | hefdRY risBendebe ebrdreiaae the
recei ver ﬂ@mggnﬁpﬁ%wﬁgﬁiaé% gﬁ%ﬁl‘fﬁ?&shﬁ%ﬁe@g@t _ﬁ_gét 'y coé\{/gr ed by t Eg vehi cl e
when WO 2@ (s} Rt SRBERTORRARLDE GInesBansmitteravieelestie pneray. INPFIURE B2 gnent
but is still enabled i% h9%aahingthd ffySE aQkedisgiawhile
transm t &€ T ?%83(%358%%@255 %ﬁﬁ?‘g‘lﬂ éeﬂyy_p!r)lgﬁerr,ed ytshat the sections of
the path é enableaignabisdregsmittechwhireinstigrelay i dcersraizea 2Bd M3FE: NtBdin t he
length of a vehicle on.th in 4RV Bhe ShRAGNOMItRAG théAdst krfeds
system i so@@asg%}gdm?guqbné’rag?ée({o?gﬁab?onth%garttélcu?aer Fo switch on) segnents only
i f a vehiiategruptedoccupyi ng the respective section of the track where the
segnent is |located. Since only segnents under the vehicle are sw tched on,
the vehicle shields the environnment fromthe el ectromagnetic field irch i's

produced Ibyhe dwatchandior fure epenarfigeimatupteh? inscaneh thereior hedgid t@fnsc[n\{{\@
segnents nay be di mepsi I thels Atis kedskd t e fitchhe
segment s 27 n@%R/eé'P'ésd{%%ee(r?\%ﬁ%vééheﬁ’gggg%eEl clgicra on ﬁ\]g t?_a%%,@ i e. éhe i ni mum
| engt h of amd/uctobe b mefaraEy effadiveivéthtalisianahansriershidearasgioned© Bhe
segnent. Pref erabl L ljine g SRR to8R&tdteiver, one in
CorresponEﬁCﬁHFQ?%fééarﬁégéwﬁ%ﬁ%ﬁagg\%%mgwagi ving devices of the vehicle
for recei fromgftheereteinasdret orbeind thy raegveseviingesred!q the AeciAnRfi"@VElect i on
oper at ed HRINIE KoRaTg 8 P < e SO o oy 26

di rectionttllimeg the path of travel - the operated segnents do not extend
beyond the front of the vehicle and do not extend beyond the end of the
vehicle. Mst preferred, segnents are operated in such a manner that there
i s conti npeuserttibassbeforepta febteignail trarsmaiiteymay berairRBIEg WERTESAES! PHBE vehi cl e
while the vehicle L tr; | N L b cRkbik sRK8I emiliah By Rafmst that a
first segREREIOR ?HHV‘?IS 'ﬁi@h%@ge%&ﬁﬁé é&zn%reemy bg _opeer at ed,y and before
t he vehi ckgnéiararsefiter@nthles memgmenhbefdes/ing seastiver ifereaehing (he) Seafits t he next
fol | ow ng _segmen t hi s next i ; | Sioeidcdiedt@Abovdthe he ot her
hand, theF’ﬁ’ﬂE@{\g g%me@agéﬁ%@ﬁ%gg@%?@gﬁeﬁef “The vehi c_?e has |eft the
cor r espondiggeste Etitiermote, tahescoad kigog! transwuter MAyeba@RAEedof WIEIRSRREH? (g
segnent s Ich are operated at ' InS bRUigr=E st the GEEShd Sighano.

Rat her, t 'trggwgrofﬁrgy L irégeq\éezrgérgtr?tta{s_mgaér?% e ogpgr ated at the sane
time, for yexampieecoftinaes engblinghine segmenttuntiMbe rergivenist!aavingkithg segleht as a

o bref er HEEVRAE SRR EA IR e P Ll BB e e g
devi ce hasehekht. thse reecit bithisafrrangempat, fhengtigaient may be operated shortly before the
receiver reaches the segment and is still operated, for a short period of time, after the
receiver has left the segment. Therefore, it is preferred that the receiver is located ata
distance to the front of the vehicle and at a distance to the back of the vehicle — with
respect to the direction of travel. The segment is at least partly covered by the vehicle
before the receiver reaches the vehicle and is at least partly covered by the vehicle when



corresponds to the segnent. WD 2011/ 076433PCT/ EP2010/ 007985 11 The
preferred enbodi nents which are described in the precedi ng paragraphs can
be real i 280 2ea%i76433Wi t h t he arrangenment havi ng one si gnRCTIRPANSADTIBRr i N
front of the receiver and one signal ®ransmtter behind the receiver, both
transmtters emt an enable signal to the track and a segnent which
receives any of the enable signals is enabl ed. Each segnent nay conprise a
segnent control which is connected to the signal receptor. Either the
signal receptor or the segnent control is adapted to detect_thF { ception
of the enpblezehicghad leftithe séumantgnalis st arabisd, becaesaibesPRPS SR ?ng
reception incl|udes.the tern fon that the code is the expected code of
an enabl eseg?'bc!'l%igr.’aﬁ,&a%@ﬂ%ﬁfs rlg'g&g%%erstood to be a part of the conductor
arrangenent, wherein each segnment can produce an el ectromagnetic field for

transferring ene tqg a vehigle ! tchithe S¥§rhedted on,
i.e. is db@%&ﬂg&[aglyﬁr%gqf?qﬁ@? ° Seézgérﬁs bsﬁ@%@%‘ina&fné%t)@éﬁ@?gﬁmcﬁ s,(taac%@iJ s of
the at | eagdnd)wes sfiones treih thé engtmafiacvahicleon drRyeamkin ,thq/\]ﬁ%‘feéij‘u'fﬁcé‘aeﬁngit is
adapted to carry .a different on .t he.. fGIVv ma vehiert ri ¢
current. tb?é?’%?éﬂ??,ga‘?tﬁ‘gEoe?%eégtﬁﬁgﬂég‘n%ﬁg% oF g?‘rlvgé\%gﬁ)gsrﬁ%mg@ riyes t hr ee
lines, egghchipymgaBe raspegtive dictibreptthe tislch sberst tha seameBt ipiRes da%t@?r?&[yi ng
current. However, |t .iS al.sSO _possi t here.: irbrWRerfroffothe t han
t hr ee- pha%eég'e@gsr ?’?C!ee('i ”b%/"e}'(i%?%esz%{ocﬁ ?r?a lrrilkgtr\r/te)agllra%osf%K-'Iakiljsﬁtehg?Eln?mrrl part i rou% ar,

each of tdectesaagretis fiowidnipprahicsd by itimeonsucies afaggerneid- ’f‘?rr?é@’,“pgeo Rehat

each segnent prqoduces an el ectr |G o i h&t o€ s elolyf thdhe t hree
phases. ﬂﬁ@gtBPéﬁEs%egme%W%% Wﬁégﬁkﬁgwgﬁg tﬂﬁtf Ty be gontrol | ed

by i nt errsgmeigs are @uareedengigwishdycovaiide PoierEdfeth Be POWEETIEREN ' #i ne
and at |ea E@%BS&%trtrﬂﬁ?b&i@%gs?Jngi%ﬁhé?&@%ﬂ&ﬁon‘@'ﬁe@%e‘ﬁﬁrﬁréﬁei‘rm,@haﬁ@s of the

alternati y SW ing on or off "a current converter which
converts §dgmdras hawiharsamevengts) Carreapondinglyi thetraeeifidhesVIstippeieVMe to an
alternating.current in.t RN gy 8 fatedSn e mlwdle

i nvent i ondi§9s Ogghed}é%?l?EOZ(ﬁgfgm&\frrﬁ&?hgftE?@%g}e toteﬁygﬂa tached figures. The
figures sbestionr the vehitleainiemgeses directiopr Pifergbli, enuERITEIS 314 37§radhi ¢l e

and the Vvev fcﬁ Ia?é fu\{Yf)}%EgLixpr'ﬂed by a vehicle, i.e. — in lengthwise direction along the path of travel
- the operated segments do not extend beyond the front of the vehicle and do not extend

beyond the end of the vehicle.

Most preferred, segments are operated in such a manner that there is continuous transfer
of electric energy from the segments to the vehicle while the vehicle is travelling along the
path of travel. This means that a first segment which is occupied by the vehicle may be
operated, and before the vehicle (or before the receiving device of the vehicle) enters the
next following segment, this next following segment is switched on. On the other hand, the

first segment may be switched off after the vehicle has left the corresponding section of

the path of travel.

The number of consecutive segments which are operated at the same time is not
restricted to two. Rather, three or more consecutive segments can be operated at the
same time, for example if a long vehicle is traveling on the path, such as a vehicle having
receiving devices at different locations. In this case, it is preferred that segments are

switched off only when the last receiving device has left the section of the path which

corresponds to the segment.



the track is equipped with a plurality of segnments for producing

el ectromagnetic fields, WD 2011/076433PCT/EP2010/007985 12 Fig. 2an

enl ar ged wpewm1af76438e vehi cl e and parts of the track of PCE/EP2108)T8S 3a
preferred enbodi nent of a signal trandmitter for transmtting an enable
signal fromthe vehicle to the track, wherein the figure also shows a
control arrangenent for controlling the operation of the transmtter, Fig.
4an arrangenent for processing received signals at the track. Fig. 1 shows
a vehicle 81, in particular a light rail vehicle, such as atram In this
speci fi ¢ Ehdorifersatt embdimentsrwhicmane dessribagdon the piecedisg baragraphseanibecei vi ng
el ectroma ' | | K . I V.E; | a,
b ar e | olanaes s Wi git elich Glntert b Bl soghFerkhickin 4B FFlatELE. T2,
front parandome bigokl tpasmitel behied dihieckive8 bothTthansrilters eanitaarcenableesigrat v best

in the sc t [ ' FL Q. R ehi ¢l e . ot her nunber
of recei vg{r%g.faa %gﬁra gs%gﬁ\/eg\r{\l\évﬂkg,ré%ﬁveéraé‘vﬁﬁ%ee%r%agbcljéa Ws %ta%rgarb?é%ui pnment
within the vehicle 81, such as with a converter (not shown) for converting

an alternati [ LVer Lk : I For

onpt o "R GHLT Bl CEAMESAB BRGNS LR R B e BBl
Either the signal receptor or the segment control is adapted to detect the reception of the
enable signal. If the signal is coded, the detection of the reception includes the

determination that the code is the expected code of an enable signal.

A segment is understood to be a part of the conductor arrangement, wherein each
segment can produce an electromagnetic field for transferring energy to a vehicle,
provided that the segment is switched on, i.e. is operated. In particular, each segment
may consist of sections of the at least two lines of the conductor arrangement, wherein
each line is adapted to carry a different one of the phases of the alternating electric

current.

Preferably, the electric conductor arrangement comprises three lines, each line carrying a
different phase of a three-phase alternating current. However, it is also possible, that there
are only two or more than three-phases carried by a corresponding number of lines. [n
particular, each of the segments may comprise sections of each of the lines, so that each

segment produces an electromagnetic field which is caused by the three phases.

The process of switching the segments on and off may be controlled by interrupting or

connecting the connection between a power supply line and at least one of the lines of the
segments which carry the phases of the alternating current and/or by switching on or off a
current converter which converts (in particular inverts) a current in the power supply line to

an alternating current in the segment.

Embodiments and examples of the invention will be described with reference to the

attached figures. The figures show:

Fig. 1 an arrangement comprising a track for a rail vehicle and the vehicle, wherein
the track is equipped with a plurality of segments for producing

electromagnetic fields,



ot her energy storages 5a, 5b of the vehicle 81. The receivers la, |b are
connected with a control device 3a, 3b for controlling the operation of

si gnal treoentaresss 2a, 2b, 2c, 2d which are al so | ocat edTar2elm01¥es t om of
the vehicle 81, so that signals emtt®ed by the signal transmtters are
emtted downwards towards the track. There is in each case one signal
transmtter 2a, 2c behind the receiver la, Ib - with respect to the
direction of travel (the direction of travel extends towards the right in
Fig. 1 and Fig. 2) - and in each case one signal transpitter 2b, 2d in
front of mige receinarged viewnf tiheshiclgnad PertaAkhPptiRer ST 5e al so connect ed
to the control device 3a, 30 Lag hi AtraMdrhigmgein erablkecut i ve
segnent s ',3 T2, aT%,r,eFe-frffa ng[Povc\jk'{ﬁ%ﬁ&fcgﬁsq g¢g§§dg§§§0_separ at el§3/ of erﬁCh ot her
and whi ch producaesighal frag topeetitiedn thertradkewhewifafadoNE F52FRPYH? 69UE t o
transfer energy to the veh i ABEftedCr oss a section of
the path of trave"’]rra@pepﬁgp@g%ﬁ?@@!ngﬁﬁggggﬁg?ﬁgfthfg)rf]rtgre is aloop D1, D2, DB,
D4, 05 al [Si% £xt ergH :mgariyema@tfdn@rmesihglﬁeQﬂve@r%"@&?tég?JHﬁﬁi'ng segnent T.
Each | oop is asingle or multiple loop of an electric conductor.

El ectronagnetic waves produced by the signal transmitters 2 i@duce ?

cor r espongiyngsiehec velicled1t mgerriicularieelighb il vBhicleagHeh 8d BM- & DhiREEY'Ed to a
si gnal decoder 21la, 21b , f Vi Klet@smagreadifialgs any
si gnal \/\h‘?’@ﬂoc{'@ef‘? H?%t(aerp[céré‘\%p%g%ﬂlg %é%ge%llg's?%fg&{aﬁceé elﬁge:ct romagneti.c wave.
The si gnakhicNME2prbiiLOSBABBETRCEPTELRCo0FSSs. 18 arlosater a5 1s @@Hh?fé‘&? ed to a
control device_23a, 23 sRNdtRe LemgeBheTiaper at i on
of the coY?r}é‘g‘bgidpﬁdngjgr&rf%%ﬁonrgﬁgfér.%ﬁgp%rféfgdg%m_ a_connection from each
control deselversd@ntie seenibestinttee schematizside vew of bige2- Ehf‘e‘{echﬁl? et fBVhar fror e,
each contré‘l devj ce .23 ei.f63r§onnect ed to a power supply line 25 which may

al so be uSEE" A" ercoéﬁﬁé ine for controlling the operation of the control
devices 23, in particular to enable or disable the control perforned by the
control devices. 23. T I i } Hive gie@dhiche 81,pavkeas suppl y
26 for prgaﬁéqcﬁ’a’eﬁﬁ ?%2@ a{carg\ré?'érh{tw\fvb{? h@gggﬁ?mgﬂﬁgl line 25 is also used
as cont r olyithiarnverterdnotrshbwapfor cohvarting apaliteraatngriveePERiofECadRY P FEEHET The
operation_of the arran n i A -Fi &b iigkd 18 dnargebdtteliéus:

Wi | e theW%ﬁiJng&t %{repgfégpgarﬁﬁgmg O{}Fagﬂc ,rreh]e tré;nsrri tter sg@go cont i nuously
or repeat geHey eRergl stonagasald, 6bsif theavehiddeBi-ds the track. For exanple, the
signal transmtter 2a shown in Fig. 2 emts an enable signal which is
received by the | oop D2. The signal causes a correspondin .ternating

vol t age byrhinétedidrona; 1b dreechneped®ith rdestrohdaviseeids P&fmgirg‘lﬁ@e Cof
transferrin nd feceivin S j : L Rafchat elratdtensofgnal
enitted bypgqagﬂaﬁf'ﬂaﬂi%”?% %gglésts gg’ciod&g@g@iggnﬁf? the decoder 21b which

i s connecteBick®t be thaejynbd aistiet by thersignal ransaikeisarg c8gLFOY WA He
expect ed code i gnal . —Ther.ef o r itRHoRUD S béhifd greakcdiver
control dé?/‘i"%rgsg?gtr & Fﬂ%{g % neéaggn(‘{arggqugg@ﬂglgra%’g“%cei ves the inf oghmati on
that the eppest awtheegtedt witgmdiredtonroétraveldthe drgciasRY t%%é!e&%e%disg?]“&?rds ©
transmtter 2a travels_difrectly B 2B ROAFDNI & the
repeat ed. "&bt ‘i”d%%tl\?",‘dsE‘ﬁeé)c'oan'}dr‘gl%ggpe{g?%é;&b%ﬁ&%égg Pséﬁ(;igzeve a further enable
or di sabl ge&digstala, fib.orhet dignat Embsmaittersoareratio epRnectod to the qo{‘tr?'é%éfl%g’é’ gb

di sabl e signal, control device 23b does not control the segnent T2 to
operate. However, if the control device 23b receives an enablwﬂql. Bi %n%l from
the cent r afheopatkicdmprises a 28ri@naf conagcttive segmentsiTieT2.r et dity b3 Wjfa can be
information fromthe decqgder, 2 t : efios lag RBctrbMmagnetic
recei ved, ‘?Fte"?,iﬁﬂls??ﬁrétefyhcg %aﬁoghbeéFﬁg&gﬁ{ﬁ?rggﬁﬁ%ﬁmg%@gl ternatin cu? ent

t hrough t hes|SRFeSt to TRnsfer therhy smthel vebicleoba dreeh iseamp] gxigrgls across a section

of the path of travel of the vehicle. In addition, there is a loop D1, D2, D3, D4, D5 also
extending along the section of the corresponding segment T. Each loop D is a single or
multiple loop of an electric conductor. Electromagnetic waves produced by the signal

transmitters 2 induce a corresponding electric voltage in the loop D. Each loop D is

connected to a signal decoder 21a, 21b, 21c, 21d, 21e, 21f at the track for decoding any

signal which is transferred to the loop D using the electromagnetic wave. The signal



produced by the segnent T2. The operation of the other segnents T is the
sane as for segnent T2. The other segnents T are al so connected to an

i nverter WO 20hob433s controll ed by a control device 23 #epardingomast he
detection result of decoder 21 which Beceives or does not receive a signal
fromthe connected loop D. In case of the situation shown in Fig. 1 and
Fig. 2, the WD 2011/076433PCT/ EP2010/ 007985 14 segnents T2, T3, T4 are
operated to produce an el ectromagnetic field, since the signal transrn'tters

2a, 2b, 2c, 2d are traveling above the correspondln |00

the fol | aecodgr 24 ip cefrectasdoentsadiohésuiceot3 aa2é%r&%co?3<gééﬁc£§fff%'rd°é‘g§ P%Mn

t he oper ion 9 tekmehbTdescri bed. The control device shomn
in Fig. %8vagéoééﬂnggggé @H% 5 goﬁtrol device 3a or 3b of Fig. 1 and
Fig. 2. The signal transmtter 2 is schematically shown on the right hand

side in ?Hg éﬁf)? Sﬁ db{a GO r‘?ﬂ'oﬁ}] a%h%ogﬂ@ﬂde@l&%%% ad inwadtiet D44 raat24cs a

code whi erm ne correspondl L%nal dec Oldi %
exanpl e sz4ginahe (mlcdﬁlxﬂhhemorefe@fgconlfobﬁﬁiﬂqel@'5?))”'&%91 PRVERYPPE 8% Pze

the expect e%é a?so be &%dsés%]@éntl%nﬁﬁ@ﬁ: cg'rqtrdllﬁ\gﬂﬁ@bbéi@ﬂomlbithe ebeediri ¢ ener gy

froma sotl shown 1 pl us and m.nu I nes

|
t o encodefevks aBelnsganrdmlIarzcednwe ar dl$ab|9ﬁ'ﬁ? %Pnt@l BEERIMEA b#ltﬁg otlrhg\g%es[ WO
lines 4032%3?%[;% gbggd;{y cf’% fsQ:oﬂn &L&Y 3Bowby &prlys%afdapﬁoedcm@dlratter r upt

| i ne 40a on t e operational ‘ﬂé’ %BIS

arr angerrectttrre&dee Pawehsupplf Ilneo'4‘5 llsalsa)yusgg as‘ﬂ‘?@"E'dW?r %Pe%tFar] 8%15 At

conpri ses CtI 'd'?c?tche @ fjsrst line 4la narked with "+" and a second |line 41b
mar ked Wl(l:'cwn'e © € preferred enbodi nent shown in Fig. 3, the
|nterrupt|on of one of lines 4la, 41b is sufficient to trigger relay 33 to

i nterrupt fshbivR&SFR01 ah€ Figibes asiptieds: Whitother 31 does
not operaT%e %Gda %&tﬁ%%vgn&%ﬂ(&gﬂﬁé transl%’ltter 2g1does a .o oded

signal . | vehiay 8prradels endie tshec theotienpratiers AGRENURBISY Q"ﬁ?%e%%eﬁné ot coded
by the exg%eﬁﬁee? gﬁél%\%rd?-{m@trédl{ &br @ﬂﬂnﬁ@Qﬁé‘nghhlﬂ%réﬁﬂteréébhcwnm Fige2t he

sanme type hese enents and the_lin 41b are redundant
in order &mits aceealsle sigakl ahich iStryEC%ﬂM@Id Bythetr/gop BP—oE'Re §§”‘§&ﬁﬂ?‘? s%s a switch
3lc in line 4la thdp'D3. lClitB kel eds tebhratagies
adapt ed t8°r§?/ﬁpf)cﬁ'ﬂgta fl‘erfwgﬁrig_e§ ganéﬁmtﬁg 3 N

t he correspo g lin an
over - terrpeftaénsrfeﬁru@g ard metvm@pémab@méecé@é\?é a> ‘ﬁP%”ITeGEr\?:b mﬁéeghbdl d) is

?ﬁteegf)ﬁse'?‘gg% %F}ﬂ%‘?z s Ié‘gﬁ{i’éﬁ’%ﬁﬁrth\é’@eﬁ&ér%ﬁmf&cub@dmﬁatédmthemepm 1.

rectifier for ggum ngtg dlre(g %urrent
from t he aéteersnaatnhgremweemgnpfl@dh@@@aﬁedtmeﬁé@é‘?{/ ereforgpiae IERO & Br e

sensor whi ch %gﬁalttg'goﬁt gglﬂcg’é b Qo kiHt ?r{erébWtrd &é\&é%myelb& thesepar at e
t enper at ng connect e Pe owiteh may be int eglr at ed. tL
e first

switch 32mfc'i'dnmt|bhdin:d¢ tt30explestedconpd isisas! ia rw@@dsﬁ% 'Ongc?& the, sigRElrRPMYS
and_second. | 0g. 413 40 s Bob B gpiRsROBsANRIAG over - Lemperatur e

However, YT e Whi ¢ cause the fuse 30 to nelt and thereby
to interrupt I|ne 41 is preferably higher than the pre-

Optionally, the control device 23b may receive a further enable or disable signal from the
central control unit 28. If it receives a disable signal, control device 23b does not control

the segment T2 to operate. However, if the control device 23b receives an enable signal
from the central control unit 28 and — at the same time, receives the information from the
decoder 21b that the expected coded signal is received, it controls the inverter 24b to

produce an alternating current through the segment T2 so thatan electromagnetic field is

produced by the segment T2.

The operation of the other segments T is the same as for segment T2. The other
segments T are also connected to an inverter 24 which is controlled by a control device 23
depending on the detection result of decoder 21 which receives or does not receive a

signal from the connected loop D. In case of the situation shown in Fig. 1 and Fig. 2, the



WO 2011/ 076433PCT/ EP2010/ 007985 15 determi ned tenperature which causes
switch 32 to open. Therefore, a smaller over-tenperature which may happen
nore of t enownilo76438y cause one of the switches or both ®airtEPhes/082s83 0 open
but will not nelt the fuse or fuses 3@. The block 39 is not necessarily an
arrangenment of parts fixed to each other, but it may be such an
arrangenment. The same applies to the block 38 which is described in the
fol | ow ng: Block 38 conprises the sane type of elements as block 39, but
the tenperature sensitive switches 32a in line 4l1a and_32b.in |ine 41b and
the f ;JSESse@G&nlmTI Ti%e T4 bee aperaBOijoiproduca@nslastigmagaglisigld \P@CF&L%H'W'

over -t enper at f r R B3,
correspoﬁ&asn {Tﬁt{e[rﬁg %ﬁ%tcl %%St?ft%veﬁ?%%es eégggﬁg%bggg?bg%) as expl zﬁgd ggove
There may be further blocks simlar to blocks 38, 39, if other devices,

whi ch are CO '15\%%9”:,1 g&eé%r}Pgd érﬁggﬁ%gnt o4 ?ﬁtR)I B&viEDRY EhtRMigthe operation of

|
over - terrpé‘ {7 on e control arrangement_ sh
conpr i sess@nan elaaymdess is ebcritedi Tige eogiaydavice ﬁwng@f@ &mﬁg\émél Fﬁgf‘g"‘& gnal

(in part| ul ar @Id??g | tal cl’r%F ma‘% 1a{ngﬂ&'(‘t‘lh;_e control system of the vehicle.

e
The si gna ine cQRY i'on if-of if not the receiver system
conprising the recei ver lisready to operate If the signal contains the

i nformatign that, . the S
Lt or et | $e S50 et mier 2 kertorfiealy 8t ¢h PBFGR! Rarkr sige AmOITING 10 A0
E Ee isyst etdrirgcledady signabpeccaiee 31 wwhrmp e3@ Goslejwighia pé%@ﬁteérf‘ﬁtegaggjatt hat
3 4: gzgsﬂéé?ﬁ%o%é @%[ﬁg{r{am&d’d‘épff&dex%ﬁé Qc'ghglrdaegg@?;%edtfmﬁ 1 dranEgy2)aanel ay
?\ Io tgnfllhe( \F;gﬁcfddléezimldyeeog]hl@l thaIexsecgedasl};n@‘oﬁb%ﬁl@ﬂﬁ@“ﬁﬁ@ﬁ%g%;\‘ePS{t‘*eSrY"?‘fe(i%‘ii“? f
ic

the trackenegy ﬁng?é?e\%gé{ pé‘to k\gﬁ/nqﬁ@ %egl}#t%é Blu@laﬁ@ﬁﬁlﬁtﬁlﬁ%@hﬂm liegwetogy from

river e vehi
control | i sgcddee30per syrtmolized by he“ﬂ@@;tﬁ"-ﬁﬁ'@ndmﬁgug ﬁ}r’f‘é{éé‘&aq?éﬁo‘l”%“i gﬂél%t Lor

signal in Ut B?Gdttlﬁrf‘ rltegﬁ 3‘5%% Esézf%pfé%tto ﬁ@ﬁ'&(ptthﬁe 165 ahyer 20 Egyeriing arduct i on

fromthe I's1n e open state

41b are i Hteediprewntcmdl sté&dar@@ﬂbtarraﬁgénﬁét %!’jPV\ngri hedgff of r@isafcgs'ségatsol ![ R:ts ?ﬁg
signal encoder 31 can operate, if there is no over-tenperature of the
receiver and of the converter and if the receiver system |nclud| ng the
convert er Ths coetasl\araogepentatompises o @%oﬁtﬂr%hn%f*bﬁmma”ieﬁ‘dﬁ"% ﬂ@df‘hat t he

vehicle second line 41b marked with ““. In the preferred embodiment shown in Fig. 3, the
interruption of one of lines 41a, 41b is sufficient to trigger relay 33 to interrupt both lines
40a, 40b. If lines 40 are interrupted, encoder 31 does not operate and, therefore, signal
transmitter 2 does not emit a coded signal. It may produce an electromagnetic wave, but
this wave is not coded by the expected signal. The first and second line 41a, 41b
comprise the same type of elements. These elements and the lines 41a, 41b are
redundant in order to increase reliability and safety. Block 39 comprises a switch 31¢ in
line 41a and a corresponding switch 32d in line 41b which are adapted to switch off (i.e.
interrupt) the corresponding line 41 if an over-temperature (i.e. a temperature above a
pre-determined threshold) is detected in the range of a converter which is connected to
the receiver 1. The converter is, in particular, a rectifier for producing a direct current from
the alternating current produced by the receiver 1. The temperature sensor which causes

the switch 32 to interrupt line 41 may be a separate temperature sensor connected to the

switch 32 or may be integrated in switch 32.

The block 39 also comprises a fuse 30c, 30d in each of the first and second line 41a, 41b
which is also responsive to over-temperature. However, the temperature which will cause

the fuse 30 to melt and thereby to interrupt line 41 is preferably higher than the pre-



WO 2011/ 076433PCT/ EP2010/ 007985 16 is ready to receive el ectromagnetic
field energy fromthe track is input to the relay 34. In all other cases,
at | east woeonfo7643e | ines 4la, 41b is interrupted so thaCTmPR@y/08885s in
the open state. Fig. 3 is a preferredSexanple. Mdifications are possible.
In particular, it is possible that the control arrangenment only conprises
one control line 41. In addition or alternatively, the control line 41 or
the control lines 4l1la, 41b may conprise additional switches or relays the
swi tching state of which depends on further control information or

oper at i onddterduner efperaturestiich causastseitamBR vepgen. Thereferat 2 Mallenfyer1 or t he
control ljines 41a, .se : i y 3. For
xanpl e, SRESGB T EE Y aPaHP e o PR SHTRILE o B g e = e
el ement s stihes B2 tdopen, But willpos gieliitke fuseor &688B0e j ust an over-tenperature
fuse 38 of the receiver, but no other of the elenments shown in Fig. 3. Fig.
4 shows the signal decoder 21, for exanple the signal decoder 21b of Fig. 1
and 2. OnThdslotled? ishandesasserilymnEirgngamenhef paets dded togachotiesnpiedteay P® | oop
D. Dependi ng on the qu ' L r r [ i coded

si gnal , ﬁucgm[aggs Sﬁgﬁég% @ea%$g€%§> tﬂ%.{)‘o&%?’ igonMgﬁ l§%3§%§ﬁg§mﬁ% n Fig. 4,
addi ti onaboll@liegent s 43a, 43b may be arranged in the connection between
decoder 21 and relay 45. For exanple, these additional elenents may be
capacities or other devices for increasing or nodifying the signal fromthe
decoder 2Blotio38 ebmprigks. thd sems s 6f atereris @is ikack 39hbwirihe ienmegatuze YBFPIVEses
two connect. ons . Er th 21 Lot il I Bat e of
t he conne%vi”}cg'ﬁ% 3%7? g-mnef@iald%%?%relg (:};:ﬁg ,4Qtr)§§{jj%aﬁt§ es(:g%géﬁ?o&ﬁaidgg rggves
reliabili4b arEeensivetp atbovean-teperapuse iof the restivati B Ne fuisiomohias elgpeds

Swi t ches ry-espondi { OLK Pl i i va of relay
45). In o?ﬁerz Cgpn%gg‘%%%r%{)g?e ‘{&hgtﬁne#a%hgééngéwg%gg@g?%feg‘lragqutg e%ﬁﬁber of

out put connections. For exanple, a single output connection to inverter 24
(see Fig.1 and Fi ' AN gve%@e LS NIRRT Wed n
Fig. 4 iSTIB?rgfng%yrbeegfurtﬁ%rn%lécl tLg ”l;]!algrlr;g;g LOCIK%:?I abl’ llref.oﬁl'é\xgeg'? é%he out puct%m
connect i owih dfe rectingr, 4% todrewronitoredionouer-temgeratdrgy 45 with an inverter gate
drive 46, for exanple an inverter gate drive of inverter 24b of Fig. 1 and
Fig. 2. An inverter gate drive is the part of the control device of an

i nverter ishadditioni theatohirolcrangement sieown in Fig. 3 comprises a refay 36a, 36b having a

signal input 37 for receiving a signal (in particular a digital signal) from the control system
of the vehicle. The signal contains the information if or if not the receiver system
comprising the receiver 1 is ready to operate. If the signal contains the information that the
system is not ready to operate or — according to an alternative embodiment — there is no
signal containing the information that the system is ready to operate, the relay 36 is in the

open state so that the lines 41a, 41b are interrupted.

A similar arrangement, namely a relay 34a, 34b having a control signal input 35 is
adapted to receive a control signal (preferably a digital signal) containing the information if
or if not the vehicle is ready to be provided with electromagnetic energy from the track.
For example, the driver of the vehicle or a control center for controlling the operation of
the track may output the control signal to signal input 35. If the vehicle is not ready to
receive energy by induction from the track, the relay 34a, 34b is in the open state so that

lines 41a, 41b are interrupted.

As a result, the relay 33 is only closed so that the signal encoder 31 can operate, if there
is no over-temperature of the receiver and of the converter and if the receiver system,

including the converter is ready to operate and if a control signal indicating that the vehicle
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el ectrodes of electronic swtches which are used to operate the inverter.
The thirdwoubput7e43B rel ay 45 serves to connect relay 45PCo/EPh@oioonssst er
control 37 of the same inverter. The fénverter control is the part of the
inverter which controls the inverter gate drives. Consequently, there is a
control connection 48 between the inverter control and the inverter gate
drive. Since the inverter of a three-phase application typically has six

el ectronic switches, preferably all inverter gate drives are directl
ponne;:t eds tr@acby(rjto oedaiiet eledtraned gngtid Beld Energyvfxpr@gmtfafk ig i”ﬁé%toft’ﬁ%Fﬁ'@ye:F‘éﬁ 45 to

I nverter t rive } 0 Le id ,m ' IS 1
t he cl ose%'a%tﬁ%&ce@,se%ﬁqq?%auggﬁ?gf tﬁ? “b%ﬁ gﬁa%&gé% féll%écrronnect eﬁgtt roeHayngiltsl?/tghéS s
source, aspdnnditeated by "+" and "2 in Fig. 4. This is the case, if decoder
21 receives the expected coded signal and, accordingly, outputs a signal to
relay 45 to close the switches. Qherwise, if the signal decoder 21 does
not rlectel Fig. 1|3 lsea gpemltﬁdesekaomltedllcsjifgmabnﬁ arernospiblel Boparfcular it #orassipét thgut put a
signal to,relay 45 or, alternatively, .t a ioB

Celay 45, egopaerEBpay Rk e ke orkcoRtbRite S 2y PREMIGR B ebi R e
lines of ¢elt@ylindb4i or thorneirldides 613, Hd benay epmpsisgrasiditiomplesdicBeor fefqys the

i nverter cannot he oper ?/L% %C% ' | nt to
e SR SR80k 0 hsBefreghon o bssaminsorve
vehicle. Alternatively, the control line 41 or the control lines 41a, 41b may comprise less
elements than shown in Fig. 3. For example, one or both relays 34 36 may be omitted.
Each combination of the elements shown in Fig. 3 is possible, for example just an over-

temperature fuse 38 of the receiver, but no other of the elements shown in Fig. 3.

Fig. 4 shows the signal decoder 21, for example the signal decoder 21b of Fig. 1 and 2.
On the left hand side in Fig. 4, the decoder 21 is connected to loop D. Depending on the
question if decoder 21 receives the expected coded signal, it outputs a signal to a relay
45. Optionally, as shown in Fig. 4, additional elements 43a, 43b may be arranged in the
connection between decoder 21 and relay 45. For example, these additional elements
may be capacities or other devices for increasing or modifying the signal from the decoder

21 to relay 45.

The specific embodiment shown in Fig. 4 comprises two connections from the decoder 21
to relay 45. The reason is that one of the connections might fail. A second, redundant

connection improves reliability.

The relay 45 in the specific embodiment shown has three switches corresponding to three
output lines (shown at the bottom of relay 45). In other embodiments, the relay 45 may

have a different number of output connections. For example, a single output connection to
inverter 24 (see Fig. 1 and Fig. 2) is sufficient. However, the arrangement shown in Fig. 4

is preferred, since it is more reliable.

Two of the output connections of relay 45 serve to connect the relay 45 with an inverter
gate drive 46, for example an inverter gate drive of inverter 24b of Fig. 1 and Fig. 2. An

inverter gate drive is the part of the control device of an inverter which directly controls the



Clains 1. Systemfor transferring electric energy to a vehicle (81), in
particular to a track bound vehicle such as a light rail vehicle, wherein
t he syst ewpcom7s438s an el ectric conductor arrangenent POI/Ere@doeiong an
alternating el ectromagnetic field andl7for thereby transferring

el ectromagnetic energy to the vehicle (81), - the conductor arrangenent
conprises at |east one and preferably a plurality of consecutive segnents
(Ti, T2, T3, T4, 15), wherein each segnent (Ti, T2, 13, T4, 15) extends
along a different section of the path of travel of the vehicl ed(681), - each
segment (GPieratibd,of §atesTids. caBtyols glectiedeswiialertignisPwalsbeoWhicE 8FRSR%ELY of any
ot her segnent, .the vehicle (81) conprises at |east one receiver (1) for
recei vi ng’pteﬁaéégllee'gf’?%%hgneti c energy, the vehicle (81) conprises at |east
one signal transmtter (2) adapted to repeatedly or continuously emt an

enabl e si_gnal . t owar r I | i EBntrdP37 oPhe 1S
assi gned ﬂ'{?atb%ﬁ\a@élgﬁfer%[g(#iS,%?\%,tgfgbg%,reléll%?,ngﬁgrﬁﬁw{ he rsi ngl ecept or
(D1, D2, d3tme idert@ndhé esetiéreconrghiehe part pithe invertehwhigh captiels f*%g”ve er

el ectromagnet,i.c field whi .Sl r : hB3veBd) corgoei ves
t he enabl%r%%PﬂYleaﬁ' ,C%% U&ngﬁéﬁé}gd%%@ mé%lr?t% rﬁg%t“?é)&%ﬁgﬁptt ed Vteq SE(CH%@t he
oper at i onaraf the revesteggatatdrivdeBinedthedmeesies oba Hieg-Phasareprnlisalipa tyRIel i NAs $ 1%y

the Sl 0N e Pl b refpaniE in@é‘r)tergjaté B eseg8RRkctlyt RRANYEBH & &n HapIt

conpri sesS!&HY arrangement adapted to stop transmtting

t he enabl &f relagal Thé ticheontret iesdrona reidofd forinygrier gatn ¢ave oMEdn h% f the
receiver is .nqt tr% %(g operated. 2. The system of the preceding claim
wherei n tHE IS GA4"P8cept or (D1, D2, D3, 04) conprises a receiving area for
receiving the enable signal, wherein the receiving area extends along a

o7 one o VS B gL S BB B obocticeuo ity syl o
magni t udeas mdjpatmined” and S4ThFig ey is g caspzif dggoder 2 rqgglv%ﬁfu? gxpecle
segment | godoe%esrigﬁa?ghd, accordingly, outputs a signal to relay 45 to close the switches.

Otherwise, if the signal decoder 21 does not receive the expected coded signal from the

loop D, it does not output a signal to relay 45 or, alternatively, it outputs a open signal to

open relay 45, so that relay 45 is in the open state and none of the output lines of relay 45

is connected to the energy source. Therefore, the inverter cannot be operated and will not

provide an alternating current to the segment T.



WO 2011/ 076433PCT/ EP2010/ 007985 19 4. Vehicle (81) for operation using the
system of one of the preceding clains, in particular track bound vehicle
such as awbigtto76B8| vehicle, wherein the vehicle (81) ®ORmPREIOHIEBS | east
one receiver (1) for receiving the el8ctromagnetic energy of an alternating
el ectromagnetic field, the vehicle (81) conprises at |east one signa
transmtter (2) adapted to repeatedly or continuously emt an enabl e signal
towards the track for enabling the generation of the alternating

el ectromagnetic field, the vehicle (81) conprises a transmtter control
arrangenemsaling) adapted to stop transmtting the enable signal if the
receiver (1) and/or if any device conbined with the receiver (1) is not to
be operated. 5. The vehicle or system of one of the preceding clains,

wher ei n t he toSystem far irangfemipateigcBic enengy toseehigle (#asin partisulania atra¢id?2)

and/or fuse (3Q) Afanhads F&' %SYgﬂtraﬁ O&labgpﬁérew ansmtter (2) from

emtting the enable signa he at’ | east one switch (32) and/or
fuse (30) is/ arethe@s'pt@nswean@sam dlendri candeciof atrargenagnt dot pigdudingngrer at ur e

of the receiver, rg%ﬁéaegé%r%nﬁ?n@n&ﬁ’éla &Ry f&QHé/r‘EE%E‘? {f&rnnﬂﬁ]%h'agﬂet%”

electric current® pr recelver, operabni e recelver,
the current convme:r@‘rthﬂTdN@thbf(%),system of the vehi cI e which uses the

| ect t : ' ' . t
e oTRaneL  FRRSLAREE BBl N85S ok %rﬁeﬁ@:&enei%%gy&%@?éf;m
arranged in a | |¢®S€M)V8a¢d"@ﬂi§ (@dap2.d, T4, Tt whengiit eadhesdgimeat (1411)72j T3,t he

at | east one si gﬁ@{ %%H%%Fo‘ﬁg alditterkfit 4 Qﬁﬁ%S}eceﬁqrafvEP tﬁéﬂ/é%é‘?mt)n he

enabl e signal . vehl C system o i ng c

line (41) is a-féaoitsegmest Eiier @i 73, nTg4 d5) edrahe (smghe@mwfkmatglytoﬁ@ny el ay
(33) in a cl osedotﬁ&agegnm 1l e the enable signal is transmtted and wherein
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- the vehicle (81) comprises at least one signal transmitter (2) adapted to
repeatedly or continuously emit an enable signal towards the track,

- a signal receptor (D1, D2, D3, D4) is assigned to each segment (T1, T2, T3, T4,
T5), wherein the signal receptor (D1, D2, D3, D4) enables the segment to
produce the alternating electromagnetic field while the signal receptor (D1, D2,
D3, D4) receives the enable signal, wherein a segment control (3) is adapted to
stop the operation of the segment when the enable signal is no longer received
by the signal receptor (D1, D2, D3, D4) of the segment,

- the vehicle (81) comprises a transmitter control arrangement adapted to stop
transmitting the enable signal if the receiver and/or if any device combined with

the receiver is not to be operated.

2. The system of the preceding claim, wherein the signal receptor (D1, D2, D3, D4)
comprises a receiving area for receiving the enable signal, wherein the receiving

area extends along a section of the path of travel of the vehicle (81).

3. The vehicle or system of one of the preceding claims, wherein an alternating
current of constant magnitude is produced in each segment (T1, T2, T3, T4, T5)

while the segment is operated.
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5. The vehicle or system of one of the preceding claims, wherein the control
arrangement (3) comprises at least one switch (32) and/or fuse (30) adapted to
prevent the signal transmitter (2) from emitting the enable signal, wherein the at
least one switch (32) and/or fuse (30) is/are responsive to at least one of the
following: temperature of the receiver, temperature of a current converter for
converting an electric current produced by the receiver, operability of the receiver,
of the current converter and/or of a system of the vehicle which uses the

electromagnetic energy received by the receiver.

6. The vehicle or system of the preceding claim, wherein the switch (32) and/or fuse
(30) is/are arranged in a line (41) and are adapted to interrupt the line (41) if the at

least one signal transmitter (2) is to be prevented from emitting the enable signal.

7. The vehicle or system of the preceding claim, wherein the line (41) is a first line
energizing a relay (33) thereby keeping the relay (33) in a closed state while the
enable signal is transmitted and wherein the relay (33) is de-energized and
therefore in the open state interrupting a second line (40) to the at least one signal

transmitter (2) if the first line (41) is interrupted.

8. The vehicle or system of one of the preceding claims, wherein a first signal
transmitter (2b) is arranged — with respect to the direction of travel - in front of the
receiver (1), so that the enable signal emitted by the first signal transmitter (2b)
enables a segment (T2) before the receiver (1) is reaching the region above the

segment (T2), and a second signal transmitter (2a) is arranged — with respect to
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segment (T2). restricted region of the path of travel of the vehicle only where the vehicle (81) is
traveling, wherein each segment (T1, T2, T3, T4, T5) extends along a different
section of the path of travel of the vehicle (81),

- the electromagnetic energy is received using at least one receiver (1) arranged
at the vehicle (81),

- an enable signal is repeatedly or continuously emitted from the vehicle towards
the track,

- the segment is enabled to produce the alternating electromagnetic field while a
signal receptor (D1, D2, D3, D4) receives the enable signal, wherein the
operation of the segment (T1, T2, T3, T4, T5) is stopped when the enable signal
is no longer received by the signal receptor (D1, D2, D3, D4) of the segment
(T1, T2, T3, T4, T9),

- transmission of the enable signal is stopped if the receiver (1) and/or if any

device combined with the receiver (1) is not to be operated.

10. The method of the preceding claim, wherein the enable signal is no longer emitted
if one or more than one of the following events happen(s): a temperature of the
receiver (1) exceeds a predetermined maximum value; a temperature of a current
converter for converting an electric current produced by the receiver exceeds a
predetermined maximum value; the receiver, the current converter and/or a
system of the vehicle which uses the electromagnetic energy received by the

receiver are not ready to be operated.



12. The method of one of the preceding clains, wherein a switch (32) and/or
fuse (30) is/are used to interrupt a line (41) if the at |east one signal
transm t two 20076433t 0 be prevented fromenitting the enabira&rzeigoatsss 13. The
nmet hod of the preceding claim whereizt the line (41) is a first line used
to energizing a relay (33) thereby keeping the relay (33) in a closed state
while the enable signal is transmtted and wherein the relay (33) is
de-energi zed and therefore in the open state interrupting a second |ine
(40) to the at |east one signal transmtter (2) if the first line (41) is
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the recelver by a first signal transmitter (2b), so that the enable signal emitted by
the first signal transmitter (2b) enables a segment (T2) before the receiver (1) is
reaching a region above the segment (T2), and a second enable signal is
transmitted from a second location — with respect to the direction of travel - behind
the receiver by a second signal transmitter (2a), so that the enable signal of the
second signal transmitter (2b) continues to enable the segment (T2) until the

receiver (1) is leaving the region above the segment (T2).

12. The method of one of the preceding claims, wherein a switch (32) and/or fuse (30)
is/are used to interrupt a line (41) if the at least one signal transmitter (2) is to be

prevented from emitting the enable signal.

13. The method of the preceding claim, wherein the line (41) is a first line used to
energizing a relay (33) thereby keeping the relay (33) in a closed state while the
enable signal is fransmitted and wherein the relay (33) is de-energized and
therefore in the open state interrupting a second line (40) to the at least one signal

transmitter (2) if the first line (41) is interrupted.

14. The method of one of the preceding claims, wherein an alternating current of
constant magnitude is produced in each segment (T1, T2, T3, T4, T5) while the

segment is operated.



