Description  Current collector system for a vehicle, in particular for 5 container stacking cranes (RTG
cranes) The presgofgriplien relates to a current and/or data transmissiongysesmsisig s collector
trolley, a line of M travel and a vehicle, the vehicle baing, in particular, a container stacking crane. About
99% of all container stacking cranes are diesel driven. Due to the constant rise in the price of diesel 15
fuel and for noise-related and environmental reasons, attempts are being made to electrify container
stacking cranes. There are a variety of container stacking cranes in use. In this way, there are narrow
pneumatic-tyred straddle carriers which are used in Europe and which, due 20 to their small width, are
only able to staclbgggﬂig?risoin one row. It tends to be uneconomical for a conductor bar to be used with
such straddle ca : e also the considerably wider rail-mounted gantry cranes which run on

crane rails and whISFeSdeg/eftorREsigyLishg ypBielRsdparticul ar for

5 container stacking cranes (RTG cranes)

The present invention relates to a current and/or d ata
transmission system using a collector trolley, a i ne of
10 travel and a vehicle, the vehicle being, in particu lar, a

container stacking crane.

About 99% of all container stacking cranes are dies el
driven. Due to the constant rise in the price of di esel
15 fuel and for noise-related and environmental reason S,
attempts are being made to electrify container stac king
cranes. There are a variety of container stacking c ranes
in use. In this way, there are narrow pneumatic-tyr ed
straddle carriers which are used in Europe and whic h, due
20 to their small width, are only able to stack contai ners in
one row. It tends to be uneconomical for a conducto r bar
to be used with such straddle carriers. There are a Iso the
considerably wider rail-mounted gantry cranes which run on
crane rails and which today are already being opera ted by
25 means of conductor bars. As well as these, there ar e also
rubber tyred gantry cranes which are already being widely
produced and which are able to fit over more than o ne row
of stacked containers and which travel along the ro ws of
stacked container mainly in aisles. These cranes ha ve
30 pneumatic tyres because they often have to switch b etween
the aisles which are formed by the stacks of contai ners.
Test systems have already been installed in which t he

rubber tyred gantry cranes are supplied with electr ical



25 means of conductor bars. As well as these, there are also rubber tyred gantry cranes which are
already being widglypigesiged and which are able to fit over more than ongdewfwiasies containers
and which travel along the rows of stacked containermainly in aisles. These cranes have 30 pneumatic
tyres because they often have to switch between the aisles which are formed by the stacks of containers.
Test systems have already been installed in which the rubber tyred gantry cranes are supplied with

electrical energy"B§'@nd¥:tof PHHLCPFandRS indseaadies THe diHalittor

Fs are arranged in this case on

lines of travel alocendintar thaucursest aodecked tinlleyis treessd, whiclinesrrent collector trolleyls make
contact with the §rg\9&d&§¥% %ﬁ%rﬂ’h‘@%ﬁr me&gI%%I[I glﬁ)éﬁgﬁgvt\i}hshdmg carbon pads.rél'\naq current collector

trolleys can be connecte

the crane by electrical ca

ich plug-in connectors ate arranged, thus

enabling the crarféhigtosidirens sRiaeial Eabeys froakenedBaBuMINbars. The 10 rubbert®red gantry

cranes, know asdilitesanegobshenbihayerant eleéistgvanmhisiyhas a diesel genergigr. To switch
aisles, the RTG cranes change o¥ﬁr to this "diesel drive". %Ece the cranfbs have entered the aisle, the

driver tells the as%%ﬁﬂ@ pB nnel

Rat tHE ol BIRHE" 5" QiR Gofec

?trolley needs to be plugged

into a socket on tERIEdtanbeAlsoainy elentmtad albddesr aroldycis hooked onto the RUG crane with
chains, which mqﬁné&%cﬁghgrg%;r&g%@&trt?mglseq.]ggﬁéhﬁ]gugr%%collector trolley wijbe pulled by

the chains and not by 20 the electrical cable. A disadvantage of the system described above is that

assistants have tBRRRNECEIREdeRt &PRI% A § erane

RRane) to the current Sollor trolley

manually by125 nagisihsr-f e rowegrczahis, kaving asrorty deaplisoftine electrical cablshotto the RTG crane

for this purpose th%t also hal\éi&% é[o d?ln\)/ok thflecﬁhﬁ\g%s a?%o it Anothear disadvanta
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switch aisles, the RTG cranes change over to this “
drive”. Once the cranes have entered the aisle, the

tells the assisting personnel that the cable of the
current collector trolley needs to be plugged into
socket on the RTG crane. Also, the current collecto
trolley is hooked onto the RTG crane with chains, w
means that, as the RTG crane travels along, the cur
collector trolley will be pulled by the chains and

the electrical cable.

A disadvantage of the system described above is tha
assistants have to connect the container stacking c
(RTG crane) to the current collector trolley manual

means of the power cable, having not only to plug t
electrical cable into the RTG crane for this purpos
also having to hook the chains onto it. Another
disadvantage is the poor efficiency, and hence the

energy, in that the driving current required is fir
generated by means of a diesel generator and the el

drives are then supplied with it.
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30 generated by means of a diesel generator and the electric drives are then supplied with it. It is an
object of the presgatinygaiigs to simplify, in particular to automate, the maling-piRgRlgssrical connection
between a vehicle, in particular a container stacking grane, and the line of travel. S This object is
achieved by a current collector system which has the features of claim 1. What is also claimed is a line of
travel having the features of claim 16 and having the features of the claims which are referred back M to

claim 16, and a clrifeADaARS Pl & HERFELIBEYRBC FifBRifvantageous embodirelts of the current
collector system,gheicghicleo thauiomatkirated anthithegl Sofransmisigicricyistem can be seen from the

features of the d nt clai ic referred | spective cases. The current collector system
BARdERS S %ﬁ@e"&ﬂ hisLs Y‘q“ IPQrHE@l&f RECHNR: et

according to the invention is uitable in geneéral not only tfor container stacking cranesebut also for any
desired vehicles #afiNBESTane. fadehalbng @dragbonding lines of travel and which have to be supplied
with electricad energy and/or data. 25 The basic idea behind the invention is that automatic making of
contact by the veﬂcle V\[ti)th the at Iel)ast one conductor bar which is laid along the line of travel is possible

by means of the FePiSile 80P g?(\-f?ﬁj. 'H¥e zaifﬁBUWEnctﬂilg%tgge%séompensating for the &normous 30
tolerances by anwbitintetictpedeass eshydsBaioletadest istso cla imed is

a line of travel having the features of claim 16 an d
having the features of the claims which are referre d back
10 to claim 16, and a current and/or data transmission

system.

The advantageous embodiments of the current collect or
system, the vehicle, the line of travel and the

15 transmission system can be seen from the features o f the
dependent claims which are referred in the respecti ve
cases.

The current collector system according to the inven tion is

20 suitable in general not only for container stacking cranes
but also for any desired vehicles which have to tra vel
along corresponding lines of travel and which have to be

supplied with electrical energy and/or data.

25 The basic idea behind the invention is that automat ic
making of contact by the vehicle with the at least one
conductor bar which is laid along the line of trave | is
possible by means of the current collector system. The
difficulty in this case is compensating for the eno rmous

30 tolerances by an automatic process. These tolerance S arise
from the vehicle, in particular the crane, being in a very
inexact spaced position from the conductor bar syst em in

the horizontal and vertical positions. To deal with this,



from the vehicle, in particular the crane, being in a very inexact spaced position from the conductor bar
system in the hokjzgngalangsyertical positions. To deal with this, the colleciek eplgyipdingd up relative to
the conductor bar, and is inserted thereinto by its cu4ent collectors, by means of a positioning and
inserting arrangement. For this purpose, the vehicle advantageously 5 has an arm or some other
adjusting means by means of which the collector trolley can be adjusted in the horizontal direction. In the

simplest case, thlinee 8¢RI HRYSY plite HOEANyLR 8BSt & alfSinst which the end of the arm, the
adjusting means «oritheconl ®eior dralléy dasehedlGhameued Iy nteans of a drive. The endrehthe arm may,

for this purpose,(?@g&%/rjgedg\yit ta|ﬁ§"‘5to?”% pr@&sﬁ%?ﬁn%ppgqag [%Iglrﬂ%travel roller. For the current

collector trolley to be insefted-into the carrier rail

arrangement. For this purpose, the vehicle advantag eously

5 has an arm or some other adjusting means by means o f which
the collector trolley can be adjusted in the horizo ntal
direction. In the simplest case, the line of travel has a
plate for physical contact up against which the end of the
arm, the adjusting means or the collector trolley c an be

10 moved by means of a drive. The end of the arm may, for
this purpose, be provided with at least one pressur e-

applying roller or travel roller. For the current

collector trolley to be inserted into the carrier r ails
arranged along the line of travel, the collector tr olley
15 of the vehicle has to be moved to a position in fro nt of
the positioning and inserting arrangement, after wh ich the
collector trolley is then moved in the direction of the
plate for physical contact until physical contact i s made
with the plate for physical contact. As soon as phy sical
20 contact is made with the plate for physical contact , Which
can be determined in particular by means of sensors or
from the drive current drawn by the drive which adj usts
the collector trolley in the horizontal direction, the
collector trolley is lined up horizontally. The col lector

25 trolley can then be inserted into the inserting

arrangement by moving the vehicle. The purpose of t he
inserting arrangement is to position, in particular raise,
the collector trolley vertically, thus enabling it to be

introduced into the conductor bar(s) by its current

30 collectors. In a preferred embodiment, the insertin g
arrangement has for this purpose travel rails which -
where the collector trolley has to be raised — exte nd
upwards in the direction of travel of the vehicle. The



arranged along the line of travel, the collector trolley 15 of the vehicle has to be moved to a position in
front of the positigring;giashégserting arrangement, after which the collectordgglieysisdbgrzgoved in the
direction of the plate for physical contact until physicgl-contact is made with the plate for physical contact.
As soon as physical 20 contact is made with the plate for physical contact, which can be determined in
particular by means of sensors or from the drive current drawn by the drive which adjusts the collector

trolley in the horiZ8lesidirtseion Nt AR BIarR MY 8 IMELIP horizontally. The cold

&P 25 trolley can

then be inserted bartheyiissyrtithg: arcangemeotiayemoritigethieavehickel The purpose of thesjnserting
arrangement is t ition, | i ise, the collecto vertically, thus engbling.it to be
QRIEH é‘?@ dﬂaﬁﬁ%sﬁ)‘ﬂb%ﬁaiﬁ&m&[‘? @ oégoﬁﬁ] éf%%.fﬁllﬂ%y fich
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uctor y Its curren
the collector trolley is raised as the vehicle cont

to move. Either the entire arm and the collector tr
situated thereon or only the collector trolley may
raised when this happens. In the simplest case it i

the collector trolley which is raised. The collecto
trolley is advantageously guided by vertically arra
rods in this case. The rods may be fastened either

arm or to the collector trolley and are each mounte
displaceable vertically in whichever is the other p

the given case — the arm or the collector trolley.
alternative embodiment, rather than four vertical b
what is arranged is only one vertical tube which en
the collector trolley to perform a compensating rot

in the horizontal direction if the arm or the other
adjusting means does not engage exactly at right an
the direction of travel.

The positioning and inserting systems are each arra

both ends of an aisle.

To ensure that the insertion of the current collect

the conductor bars takes place by the movement of t

vehicle, a receiving guiding funnel, such as

sufficiently well known from the prior art and from

conductor bars such as are generally usual, may be

provided at the conductor bar.
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arrangement has for this purpose travel rails which - where the collector trolley has to be raised - extend
upwards in the difgstionehtavel of the vehicle. The collector trolley has trayg! gpligisondaieh are brought to
bear against the running surface of the travel rails, wkich are arranged at an inclination, as a result of
which the collector trolley is raised as the vehicle continues 5 to move. Either the entire arm and the
collector trolley situated thereon or only the caollector trolley may be raised when this happens. In the
simplest case it iICBRAIHIRALAIREIS R iR\ PINIERIs WRISB IS THEUS llector trolley is advBftdYeously guided
by vertically arrangeshd @fradsive finspeaseuldihe rasksamapib@fiagtened either to theréwgn or to the collector
trolley and are each mounted to be displaceable vertically in whichever is the other part in the given case
- the arm or the collector trolley. In an alternative embodiment, rather than four vertical bars, 15 what is
arranged is only &A@ VRfERERUBNSFHIERRERTaBNES PRY CBIR debFeoleto perform a cofmi€hsating rotation in

the horizontad diregéi@naihdne rREDGLINR eHeeharitesiiteenaantegars not engage exagltsat right angles to
the direction of travel. 20.The pﬁéitioninq a%jj in erting]s stems are each arranged gé)oth ends of an
Utre o

aisle. To ensure 5‘?%8%%% OPtRe EYfreMeoné '?H%gfthe conductor bars e%nglace by the
movement of theotbaicleharnefceivieyuiging Jaseel, sach achis\sdficiewtly thell known from the prior art
and from conductgr bafis s A6 Hggerally usual, may be provided at the conductor bar. 30 The arm
on which the collector trolley is advantageously arranged may advantageously take the form of a
telescopic arm.ltis,however,also possiblefor a rigid longitudinal profile to be provided which is adjusted by
means of a gdiiveBin pastiaidar afraghaoct@inisirgdriven the aisles, it is

possible for the container stacking cranes to be su pplied
with electrical energy within the aisles. Hence a d iesel
drive is still required only outside the aisles. Th

collection of current takes place in each case via a
15 collector trolley, in particular a current collecto r
trolley, which travels with the crane and is mounte d on
it. When there is a switch between aisles, the coll ector
trolley travels out of the line of travel and is th us
automatically uncoupled. The crane can be moved int o the
20 new aisle with the help of the diesel drive.
Because the space available in container ports and the
requirements at them differ, it is also possible fo r two
different arrangements of conductor bars to be used even
25 in combination. In this way, it is possible for con ductor
bars to be arranged on side of all the aisles in th e way
shown in Fig. 1a. The aisles G are formed by the st acks C
of containers. The cranes RTG travel in this case e ither
parallel to the conductor bars or lines of travel S , in
30 which case they are driven by their electric drives . As
soon as the cranes RTG leave the aisles G, they can home
in on a different aisle G by means of their diesel drive.



The invention gives greater economy due to the lower fuel 5 costs and a reduction in the maintenance
and repair costs.\fJegldetignrin the noise level and in emissions of CO2 ansteibeihaisefy exhaust gases
is achieved by the electrification of the vehicle. 10 Byrthe use of conductor bars with the aisles, it is
possible for the container stacking cranes to be supplied with electrical energy within the aisles. Hence a
diesel drive is still required only outside the aisles. The collection of current takes place in each case via a
15 collector trolley'9m pRritufar4ertR ntOSHeRESHABIEY OWHICH tiife1€ with the crane and §s mounted on
it. When there is maswitah kedweeinoaisits, thiocaliector tiodesideaetisvaut of the line of tragal and is thus
automatically un‘f8H|p(l:%q]'d-éP%Frl?eﬂ§ gagrgga[&%%%(a n;ggocmlg &er{%/v aisle with the helfpe_ f.the dlese! drive.
Because the space available in container ports and the requirements at them differ, it'is also possible for
two different arraiqRiieetfssveon@uetth ans tof fervelell @d@ns29 in combination. In B8Ry, it is possible

for conductok bargntednerarsanged oRrsideraf alh the aislesdatba wayiseaywn in Fig. la. The aisles G are
formed by the stacks C{)f c§cbntain s. The criinesg\EQTG travel in this case either parallel to the conductor
5 Tin Var

bars or lines of trag&F o utficheele H% dr}i\?e% By I?ﬂ'%ﬁ'"@(ecqric drives. As soon as the cranes
RTG leave the aislee@®, thidgctans Hdnelircbrestidierdnet asiduGtayy mneans of their dieged @ive. Fig. Ibis a
view in cross-secﬁ&prpngggygg §||H?ﬁg°££’r%\5‘ﬁ' ;ga[ggq\mrg,%gdhgogogr&rt on one side ofyupjgh four

conductor bars S are fastened. A collector trolley W is able to move along the line of travel T and is

mounted 5 on rofiBEsCHBRMWFRERGON 8RILY YV P tAicRIBRGR!IME of travel T. The colléktBrfolley W has a
plurality of cuyrentigieheriarsodddl vetoely ress aRdhef apnaiictotdetd & by means of slidingvizarbon pads.
Arranged above rebglowntpce ﬁlé{:rt(e)rr] & gec\}\(?rltrq(iu%y Vgtig a eelectrical module M 10 w}rgcg is moved
along the line of ravevtltetoge? &r With the curren co‘FectoﬁroWey W. In the test sys%emsvﬁnown from the
prior art, an electiiedl &l RrinAdctathelerititie ead the @@ANGCRTE, which latter can b&@noved along

the line of travel QiR sHikgRferdnavers, Dneantdef peahsidyres R. The ck@ié]gﬁ cables for
entraining the trolley W are not shown. Figs. la and Ib show conductor bars arranged on only one side of

g
the line of travel 'St18€ IOWEVEL, 2198 BoddiesrdrcBAklio¥ars S to be arranged It the line of
travel T on heth @f itsldidesr2d Bubheatisings thedaidesffyaeatrdito be arranged betvirgethevo RTG cranes

in the way showqr'g“ gi Sy Zﬂé"ﬁ%tzghéﬂlﬁpw&s.t igtgﬁd«mwg}&ﬁt SyRiEM. in the syster@[@rccording to the

invention each crane may have one

bars arranged on only one side of the line of trave I T. It

is, however, also possible for conductor bars S to be

arranged along the line of travel T on both of its sides,
20 thus causing the line of travel T to be arranged be tween

two RTG cranes in the way shown in Figs. 2a and 2b.

In contrast to the known test system, in the system

according to the invention each crane may have one

25  collector trolley, which is fastened to the crane i tself,
associated with it. This gives an enormous benefit in
terms of costs because in this way the number of co llector
trolleys is the same as the number of cranes. In co ntrast

to this, what were used in the old systems were a

30 plurality of collector trolleys for each line of tr avel in
order to provide a facility for plugging-in for eac h of
the crane’s “workplaces”.



25 collector trolley, which is fastened to the crane itself, associated with it. This gives an enormous benefit
in terms of costs Recauseskasthis way the number of collector trolleys is theszaeeasihgipymber of
cranes. In contrast to this, what were used in the old&ystems were a 30 plurality of collector trolleys for
each line of travel in order to provide a facility for plugging-in for each of the crane's "workplaces”. WO
2010/054852PCT/EP2009/008179 In the simplest case, the current collector system according to the
invention compridds Y arfiMRERh FR8FiIn PaFticOArNE atRiESidpic¥iMWhich can be mounted on the
vehicle by one erdandingasehetirerceridrcaonesides anaiectavtiichiey. The collectorrrajlay is mounted to
be freely displac in.the vertj gi [ n%. rm.in this thus enabling it t raised as
appropriate for i g%e@ﬁ%odraht%etk%qugs é?t%r%%ﬁé. ?@y%@ a vﬁ%ggt&us use of diaboﬁ)%llers, which are
characterised in that ¥e&\Elfal¥y PBBNEAYaNSIWARRG NS, eihazrsemi-circular or conidd® running

surface, the gsualdmatrguichneyaithcanikettrRianed Ry hwadeds or tubes of circular ggogg-section. For the
collector 15 trolley to be .sagg%%r%]d reli blyp(%ui.d%jﬁnd centralised, all that is then still needed on the
collector trolley i Sﬁh} ﬁ‘l?g PronerinhE for r%?tﬁﬁb%rpotpollers. A guiding systgn?%mprising
diabolo rollers and tirs wiasehdhsioenddisgribtodiso zidedr@agepusly be provided for tpei@e vertical
guidance and mayptipg ebihe colecionioley parihe head of the telescopic arm. Allin all, the system can
be produced and assembled in a substantially simplified, more compact, and considerably lighter and less
expensive form by the use of the travel rollers described above, 25 with the guidance of the collector
trolley beingioptiBysatatdbessrage diwe uddsmffatidheisamtiorsioihiehguide tube can be pwduced more
advantageously a dlr\e/lvci{hr‘laS g&ea‘her mg{n?ﬁé of he;igtagcecaggi%t bcl)rw\i,g%}han conventional supporting
rails in the form o -proeflles. 30 Figs. la and 16 Show Tofiducior bars arraned on one side of a line of
travel. Figs. 2&£aiV@RbANOR sFeaTraligeATent soodHRluttoNbarsWwn 5 two sides of afige.of travel. Fig. 3

shows an emboc{imegg.gp&v&l&i,c?_,ﬁﬂﬁlglip&@f@éﬁvgg?ﬁﬁ&gg@g 9 R invention - having afyarm end which is
' rolle

moved against a(g)late. 10 Fig. 4 shows a collector being raised by the positioning and inserting
r tubes of circular cross-section. For the ™ collect or

arrangement.

15 trolley to be safely and reliably guided and centra lised,
all that is then still needed on the collector trol ley is
only three travel rollers in the form of diabolo ro llers.
A guiding system comprising diabolo rollers and cir cular
bars or tubes may also advantageously be provided f or the

20 vertical guidance and mounting of the collector tro lley on
the head of the telescopic arm. All in all, the sys tem can
be produced and assembled in a substantially simpli fied,
more compact, and considerably lighter and less exp ensive
form by the use of the travel rollers described abo ve,

25  with the guidance of the collector trolley being op timised
at the same time. Also, for the same weight, a guid e tube
can be produced more advantageously and with a grea ter
moment of resistance against bowing than convention al

supporting rails in the form of U-profiles.
30
The invention will be explained in detail below by

reference to drawings. In the drawings:



Fig. 5 shows a collector trolley which has been fully 15 raised, and which can be inserted in the conductor
bar by its current ggligeiREsaas a result of further movement of the vehicle. pdtigpbois/giegspective view of
a second possible 20 embodiment of collector trolleysand line of travel in which there are circular bars as
supporting rails. Fig. 7 is an end-on view, partly in section, of the line of travel and collector trolleys shown
in Fig. 6. Fig. 8 is_ a schematic view of the embodiment shown in Figs. 6 and 7. Fig. 9 is_a plan view of the
arrangement show@Sin BRSO GRIHSEIPRAfFEB RSB AL $8€ 10 - Fig. 3 showif€a line of travel T
according to the ofwehti@ofasameplising vertical pillars Ts and horizontal beams TH. Arranged on the
horizontal beams TH are conductor bars S and supporting rails TR. Fig. 3 shows the point along the 5
lines of travel at which the positioning and inserting arrangement PE is arranged, i.e. the point at which
the vehicle RTG,N@ficRasanphaRiGhay L2oranangas b peanihstd fithat the collect®rafolley W which is

5 two sides of a line of travel.

Fig. 3 shows an embodiment of vehicle and line of t ravel
according to the invention — having an arm end whic h is
moved against a plate.

10
Fig. 4 shows a collector trolley being raised by th e
positioning and inserting arrangement.

Fig. 5 shows a collector trolley which has been ful ly
15 raised, and which can be inserted in the conductor bar by
its current collectors as a result of further movem ent of

the vehicle.

Fig. 6 is a perspective view of a second possible
20 embodiment of collector trolley and line of travel in
which there are circular bars as supporting rails.

Fig. 7 is an end-on view, partly in section, of the line
of travel and collector trolleys shown in Fig. 6.

25
Fig. 8 is a schematic view of the embodiment shown in
Figs. 6 and 7.

Fig. 9 is a plan view of the arrangement shown in F ig. 8.
30
Fig. 10 is a schematic view of an inserting arrange ment

for the embodiment shown in Figs. 6 to 9.



arranged on the vehicle RTG can be inserted into the line 10 of travel T, or rather the conductor bar S. All
that is shown, scRematigaliys0f the crane RTG is a leg RTGB by means ofa ¥epiegd saseaid, on which at
least one tyre is generally mounted. Fastened to thellgg RTGB is a telescopic arm A comprising individual
arm portions Al, A2 15 and A3. Arranged at the leading end of the last portion A3 is a part AT for making
physical contact in the form of one or two pressure-applying rollers. By the extension of the telescopic
arms A, the rollef@AP \ﬁmPYﬁ?aW’b%ﬂfe{baé{ﬁgtﬁﬁcﬁfgﬂﬂﬁoag%'ﬂasult of which the cofff&BY 20 trolley W,
which is also arranggstisinghegocaonMaravilt likewise beslinad uphpoizahtabades imsertionnto the

supporting rails Tﬁﬁéégednﬁﬁgi@%ﬁé%@ge@%mfg Fasteneg &)etr}:%ﬁg%&%t'o%g%l@/ W are vertically

arranged rods S are mounte e vertically 25 displaceable onthe arm A 'in guides F. As soon
as the and supporting rails TR. Fig. 3 shows the point alo ng the
5 lines of travel at which the positioning and insert ing
arrangement PE is arranged, i.e. the point at which the
vehicle RTG, which is in particular a crane, has to be

positioned so that the collector trolley W which is

arranged on the vehicle RTG can be inserted into th e line
10 of travel T, or rather the conductor bar S. All tha tis
shown, schematically, of the crane RTG is a leg RTG s by
means of a vertical cuboid, on which at least one t yre is
generally mounted. Fastened to the leg RTG B IS a
telescopic arm A comprising individual arm portions A A,
15 and A ;. Arranged at the leading end of the last portion A 3
is a part AT for making physical contact in the for m of
one or two pressure-applying rollers. By the extens ion of
the telescopic arms A, the rollers AT will finally butt
against the plate P, as a result of which the colle ctor
20 trolley W, which is also arranged on the portion A 3, Will
likewise be lined up horizontally for insertion int o the
supporting rails ETR of the inserting arrangement P E.

Fastened to the collector trolley W are vertically
arranged rods ST which are mounted to be vertically
25 displaceable on the arm A in guides F. As soon as t he
crane RTG is moved in the direction of travel R i, the
travel rollers AB r are placed against the running surfaces
LeTr Of the supporting rails ETR, which are arranged at an
inclination, as a result of which the collector tro lley W,
30 together with the rods ST, is raised as the travel in the
direction R i continues. The supporting rails ETR of the
inserting arrangement PE, which are arranged at an
inclination to form a ramp, end in an adjoining pos ition



crane RTG is moved in the direction of travel R, the travel rollers ABR are placed against the running
surfaces ETR of {{3ig s4ppking rails ETR, which are arranged at an inclinaieneasogokpsuié of which the
collector trolley W, 30 together with the rods ST, is-raised as the travel in the direction Ri continues. The
supporting rails ETR of the inserting arrangement PE, which are arranged at an inclination to form a
ramp, end in an adjoining position WO 2010/054852PCT/EP2009/008179 - 11 - in the region of the
supporting rails TR, iR 96 DasyRARGHE S IR torislled ollows the line of travd T and the
conductor bar S andrigisde tsatreethadl e autrelidyc ddiboney S lare always in contact witlfthe 5 conductor
bars S. The colle rall ' iC he resiliently mounted.current
collectors AS an§ t%‘tg\%f%ﬁlﬁg} ﬁﬁgﬁ‘é’) é%r%éﬁg. I@E%@%@(ﬁ%ﬁ&e cable K which is s{ﬁgfoended from the
individual portion$IAic ieRl teRlecpR: ARmale aYFréhceD@eliddtors AS are connediei€o the
electronics of thecefRiiR tdrihafsSHOMSNEHEN toMich Hie anr RTG has moveddmghe direction Ri
and the travel rollers Q&R of H;ue 15 ﬁgfileﬁéor trolle% W have already come to rest on the running surface

t

LETR. Fig. 5 shotk a %ri}io fh wh Tolléet ?F{Péﬂneg}‘ww%s b&8AFised to the height of the
supporting rails TRllectors AB and the travel rollers AB r are arranged. Via
a flexible cable K which is suspended from the indi vidual
portions A ; of the telescopic arm A, the current
10 collectors AB are connected to the electronics of t he
crane.
Fig. 4 shows a position in which the crane RTG has moved
in the direction R i and the travel rollers AB r Of the
15 collector trolley W have already come to rest on th e
running surface L ETR
Fig. 5 shows a position in which the collector trol ley W
has been raised to the height of the supporting rai Is TR,
20 as a result of which the rods ST have been shifted upwards

with it but are still in their guides F.

As a rule, the crane RTG or vehicle is not track-mo unted,
and it may thus happen, as it moves in the directio n of
25 travel R ;, that the distance between the vehicle and the
line of travel T changes. Changes in distance in th e
vertical direction are also constantly occurring, w hich
changes may for example be caused by differences in the
air pressure in the tyres and general tolerances in the
30 heightwise direction. To enable these changes in di stance
to be continuously compensated for, it has to be en sured
that the collector trolley is able to move relative to the

vehicle in the horizontal direction. The telescopic arm A



20 as a result of which the rods ST have been shifted upwards with it but are still in their guides F. As a
rule, the crane Ri{}fg sy1yghigle is not track-mounted, and it may thus happesyassioiR¥esdn the direction
of 25 travel Ri, that the distance between the vehicleand the line of travel T changes. Changes in
distance in the vertical direction are also constantly occurring, which changes may for example be caused
by differences in the air pressure in the tyres and general tolerances in the 30 heightwise direction. To
enable these chdRYes IEERRE @ 16 HETIRBRL SO SoleMEhsSéR for, it has to be el€uUiRd that the
collector trolley ivaiyleatoameselrefatiecftodbe aehiglddntbenhtiézbntal direction. Theitelescopic arm A WO
2010/054852PC 009/008179 - 12 - th re o] igned_that its length is able to vary as a
result of the forc-e[léga}l%fin%?ée?ﬁéeg%ngﬁhm%ra\%ﬁénld t %%eﬁi‘?e. hea vertical rods (ST) or a vertical
tube make the vefidispt SHhpenalei hepEsEACTPRIRS IR 9&¥HV a further possibfe embodiment in
which the collector trolley W' is mounted on the head A'K of the telescopic arm A' to be displaceable in the

vertical direction. For this purppse, there are rotatapbly mounted . .
igs. 2 tcpg Igﬁow a ?urther poss}gl%yem O(rjllment in which
the collector trolley W’ is mounted on the head A’ k of the

telescopic arm A’ to be displaceable in the vertica I

direction. For this purpose, there are rotatably mo unted
10 onthe head A’ k Of the telescopic arm A’ rollers A’ kr Which
run in the vertically arranged guides W’ vr Of the collector

trolley and stop the collector trolley from tilting

Arranged on the collector trolley W’ are the curren t

collectors AB’, which engage in the conductor bars S’ to
15 make contact. The pillars T’ s of the line of travel carry

the supporting rails T R Which are formed by rods of

circular cross-section. Arranged on the collector t rolley

W as travel rollers are diabolo rollers AB’ r Which serve

to centralise the collector trolley W’ horizontally and
20 vertically. The diabolo rollers AB’ r have a running

surface which is concave or which is approximately

circular in cross-section and which rests against t he
supporting rails T R Which are circular in cross-section.
Basically, three rollers AB’ r are enough for the collector

25 trolley W’ to be safely and reliably guided. It is of
course also possible for more than three rollers to be

provided, e.g. two upper ones and two lower ones.

Fig. 7 is an end-on view, partly in section, of the line

30 of travel with its pillars T’ s and the supporting rails T’ R
and conductor bars S’ which are fastened thereto by means
of brackets T’ n Arranged on a pillar T’ s of the line of

travel are the brackets T’ n for the guiding rails T’ R IN



10 on the head A'R of the telescopic arm A’ rollers A'RR which run in the vertically arranged guides W'vl,

of the collector trglisyoanessigp the collector trolley from tilting. Arranged onpgha-paliRgienisolley W' are the
current collectors AB', which engage in the conductasbars S' to 15 make contact. The pillars T's of the

line of travel carry the supporting rails TR' which are formed by rods of circular cross-section. Arranged on
the collector trolley W as travel rollers are diabolo rollers AB'R which serve to centralise the collector

trolley W' horizorffBROSISd PSR TRaN iFheRaBsI I P8lets WEBRAGAVING running surface Which is concave
or which is approxaveitelyicircelasingrosly-sestiail antbwhich spatgeagainst the suppadimpeails TR' which

are circular in cr %dﬁ%cet Ny gcaaﬁfjggllythg}geearl%lleﬁ%ﬁB' I9ret\,380 th&ﬁollector 25 trolley W' to be

safely and reliably guided. It'is of course also possible for'more th nI tLﬂrée rollers to be provided, e.g. two
upper ones and SWPROWECoMaRS Flg. 7 is am eNBISh Gy apangeh stionb@fehéBne 30 of travel with its

pillars T's ang thegieppaidthradretsR/and condugiprikarsuppahiel agadastened theretg hy means of
bracketsArranged on a %illar T's of the lggi of travel are the bracketsfor the guiding rails T'R in WO

2010/054852PC PRAS S0 dI88E 79 2F3 tﬁgogfté%%t&ﬂotﬂg,e filch means that a combz%?line of travel
which takes up oniegesmadigathennt tiuspaeeatdinde paidustdrgticause there are now only two guiding

and supporting rajlg[RIMBIGRAE UGS 208 aRgye the 5 other. The brackets for the supporting rails

T'R in opposite positions are bolted or riveted together or are welded together, thus enabling high strength
to be obtained for the line of travel as a whole. 10 Fig. 8 is a schematic view of the embodiment shown in
Figs. 6 and 7 TheigolEatoratreiagnddtis \menedibiha feanmeditresiurendiR to which the travel rollers AB'R

and the current cpllectars A§5' re_fastened, Also fastened to or incqrporated in the supporting frame W'R
are the 15 vertic(;%gﬁi 2 0 sa/'qé}ﬂfwct%lclz%cg)rre%ﬂ%ie tgﬂgdlsdgotrt%et(r?;]\%l rollers ARR arra%g%d on the head
A'R of the teleschigid@rairactuxe M optiom, pidtgh(rioe shavehy alaisbeBrovided whick position the

collector trolley Vi,dng Y8R G lReaiOM Elalvedadhe erd AiRsgf the telescopic arny gy 49 if the collector
trolley W' is not géjrid(iargjcgypg}gtggppi)r?rti[ﬂg rasilljspg'cljx;;.inlzig.f?a rirs1ea Q/I\;;}n view of the %rr%?gewl%nt shown in Fig.
8.
15  vertical guide rods W’ ve Which are used to guide the travel
rollers A’ kr arranged on the head A’ k Of the telescopic arm
A’. As an option, springs (not shown) may be provid ed
which position the collector trolley W’ in a vertic al
position relative to the head A’ k of the telescopic arm A’
20 if the collector trolley W’ is not guided by the
supporting rails T R. Fig. 9 is a plan view of the

arrangement shown in Fig. 8.

Fig. 10 shows a possible embodiment of the insertin g
25 arrangement for the embodiment shown in Figs. 6 to 9. The
inserting arrangement has an upper deflecting arran gement
PR’o and a lower deflecting arrangement PR’ u- The upper
deflecting arrangement PR’ o has a horizontal deflecting
plate PR’ 4 and a vertical deflecting plate PR’ v, Which co-
30 operate with the upper travel rollers AB’ r Of the
collector trolley W’ to provide horizontal and vert ical
positioning. The lower deflecting arrangement PR’ u is used

to line up the lower travel roller AB’ r Of the collector



Fig. 10 shows a possible embodiment of the inserting 25 arrangement for the embodiment shown in Figs.
6 to 9. The insertjpg #iGmagment has an upper deflecting arrangement PR:8agshbgdpngrfeflecting
arrangement PR's. The upper deflecting arrangementPR'(r) has a horizontal deflecting plate PR'll and a
vertical deflecting plate PR’, which co- 30 operate with the upper travel rollers AB'R of the collector trolley
W' to provide horizontal and vertical positioning. The lower deflecting arrangement PR's is used to line up
the lower travel rEREPABRI TR ERINeCIEE (NRSH80ATEAEE318A /EP2009/008179 -'BF Arolley W'
horizontally. The |atsartwome alirenggmendhats at least onglingridhirayehiritigeshiwh éharranged at an
inclination, againgt which th ravel roll ' llector trolley W' comegsyto hear at it moves
towards 5 the ngﬁ%ﬁ%ﬁ?ﬁ V\%i/gﬁgg\;(\:@]\@c{% t?r(%\ﬁg/%?{eg?glgegd sufficiently far for tk?gﬁjﬁrgefr travel rollers
AB'R of the colletigrapdfeipiiratieyd/\Sicrmas b oearnhé iLppaesupporting rail T'R. Gpwardfe collector
trolley W' has begir GRjrpIriehidnegdusedoitedigvebnelars AB'R fit 10 round the supgrging rails T'R from
above and below, ags are ugﬁof which the collectgr trﬁ)ll[%y ng can no longer leave the Iige of travel.
Relative vertical tOl&I4he (Jcbrnt eHPRESHYS 'S (R fae for travel are compe‘l’ﬁg&tI § for by the
vertical guidancecofléetocoliediey thdlleyoNben stuthtedheabdodtK dfiecheutglescopic arm A'.

supporting rail T’ r. Once the collector trolley W’ has

been completely introduced, its travel rollers AB’ r fit
10 round the supporting rails T’ r from above and below, as a

result of which the collector trolley W’ can no lon ger

leave the line of travel. Relative vertical toleran ces and

unevennesses in the surface for travel are compensa ted for

by the vertical guidance of the collector trolley W " on

15 the head A’  of the telescopic arm A'.

It goes without saying that the first embodiment, w hich is

shown and defined in Figs. 3 to 5, may also be fitt ed with

the diabolo rollers acting as travel rollers and wi th
20 supporting rails of circular cross-section, of the kind

which are shown and defined in Figs. 6 to 10.



It goes without saying that the first embodiment, which is shown and defined in Figs. 3 to 5, may also be
fitted with the diaRejogeligissacting as travel rollers and with 20 supporting gailspSplesaiocross-section,
of the kind which are shown and defined in Figs. 6ta50. WO 2010/054852PCT/EP2009/008179 - 15 -
GE VA0150wo 17.11.09 al101506 5 Claims 1. Current collector system for fastening to a vehicle, in
particular to a container stacking crane, the 10 vehicle being able to be moved along a line of travel (T, T')
and at least one conductor bar (S, S') being arranged on the line of travel, the%Er?é% Btor system
having a collector trolley (W, W') having at least one current collector (AB, AB') an 7| 'g§15 least one
current collector (AB, AB') being able to be brought into contact with a conductor 5ar , '), characterised
in that the collector trolley (W, W') of the current collector system is mounted to be freely displaceable
vertically, in particular by 20means of at least one guide (F, F'). 2. Current collector system according to
claim 1, characterised in that the guide (F) is arrapgegioméne end of an arm (A), in particular on the free
end 25 of a telescopic arm, or on the collector trolley (W, W') itself, the arm (A, A") being fastened or being
able to be fastened to the vehicle. 3. Current collector system according to claim 1 or 2,

1. Current collector system for fastening to a vehi cle,

in particular to a container stacking crane, the

10 vehicle being able to be moved along a line of trav el
(T, T') and at least one conductor bar (S, S’) bein g
arranged on the line of travel, the current collect or

system having a collector trolley (W, W’) having at
least one current collector (AB, AB’) and the at
15 least one current collector (AB, AB’) being able to
be brought into contact with a conductor bar (S, S’ ),
characterised in that the collector trolley (W, W’)
of the current collector system is mounted to be
freely displaceable vertically, in particular by
20 means of at least one guide (F, F).

2. Current collector system according to claim 1,
characterised in that the guide (F) is arranged on
one end of an arm (A), in particular on the free en d
25 of a telescopic arm, or on the collector trolley (W :
W) itself, the arm (A, A’) being fastened or being
able to be fastened to the vehicle.

3. Current collector system according to claim 1 or 2,
30 characterised in that the collector trolley (W, W’)
is able to be adjusted in the horizontal direction by

means of a drive (AN).



30characterised in that the collector trolley (W, W') is able to be adjusted in the horizontal direction by
means of a drive,(AAN)04:2:2010/054852PCT/EP2009/008179 - 16 - 4.Cupehtsaiigstgiaystem
according to claim 3, characterised in that the telescopic arm (A, A') can be extended and retracted by
means of a drive (AN). 5 5.Current collector system according to claim 3 or 4, characterised in that the
collector trolley (W, W), as it moves, is held in position relative to the line of travel (T, T') by means of at
least one guide, i paftiliRRin GREEDAh oNSIPPor@RGFHIeY TR TRIFIMowhich is arranged on the line of
travel (T, T'). 6. Currenicbalactatistysianthaccoediaigsoopie ahcleina’l ¢a 5, characterised imthat a bearing
for the collector trolley %) [ rtical "Wﬁ(@ W'VE) which is fastened either to
the collector trolley (W, ?%éﬁ%%%s’%%%ygg}%ﬁﬁﬁgﬁgé tf%‘eorve i I-e[\l?h particular on the arm (A, A")
thereof, or in that at least one vertical rod (ST) is fastened to the vehicle, in particular to the 20arm thereof

on which thescollgctorgigiieit (V¥)éz@isklasembbcomwuingdeo clsmirenscollector system acgording to one of
?ctor 25 ollm(w, W') has at least one travel roller

the preceding claims, characterised. in that the col ,
(ABR, AB'R) to roll on tﬁ@aé??é%{éieo%g'shSbi}?ﬁnﬁol}'gi?ﬁéf §¥) d\élr? the at least inserting supporting rail

(ETR, ETR") of a positi@sinignamemnsehield evizosfgmentatikE, t@ Hipbielonging to the line of travel 30(T, T').

of travel (T, T') by means of at least one guide, i n
particular in the form of supporting rails (TR, TR’ ),
10 which is arranged on the line of travel (T, T).
6. Current collector system according to one of cla ims 1

to 5, characterised in that a bearing for the

collector trolley (W) is formed by at least one
15 vertical rod (ST, W’ ve) Which is fastened either to

the collector trolley (W, W’) and is displaceably

mounted on the vehicle in particular on the arm (A,

A") thereof, or in that at least one vertical rod

(ST) is fastened to the vehicle, in particular to t he
20 arm thereof on which the collector trolley (W) is

displaceably mounted.

7. Current collector system according to one of the
preceding claims, characterised in that the collect or
25 trolley (W, W’) has at least one travel roller (AB R,
AB’g) to roll on the at least one supporting rail
(TR, TR’) and on the at least inserting supporting
rail (ETR, ETR’) of a positioning and inserting
arrangement (PE, PE’) belonging to the line of trav el
30 (T, ™).

8. Current collector system according to one of the
preceding claims, characterised in that the collect or



WO 2010/054852PCT/EP2009/008179 - 17 - trolley (W) has a housing (G) or frame (W'R) on which the

current collectorsy{4By1HEks)g8se resiliently mounted, at least one rod (ST, WaxEEp&inghdasigned to, or
being mounted to be vertically displaceable 50n, thetlieusing (G) or frame (WO. 9. Current collector

system according to one of the preceding claims, characterised in that there is arranged on the arm (A)
and/or the collector trolley 10 (W, W') at least one part (AT, AT") for making physical contact, in particular

in the form of a pressurBC4pBINKG TEHE MRS £ hBriZBmaIMovement of theROTeMYFFrolley (W, W)
can be brought into phytaicalkccomiact svitbcioposikBINABRY naeansedlidAlRy11), in particular with a plate for

physical contact, belongrgla%i)%mealgqggtt%v Ir%k'{i'){ti‘\ﬁ/pollector trol egémllqe\%'gte\mgn brought into

physical contact with the positioning means ), being pQSitiO\I’/]F dint orizontal direction 20 for
insertion in the at least BhedtoPENBtoPBRRES] &) brD Veriigalt chari@esahifstem according to one of the

preceding claims, charggierisetondiaf (6§ sollgsiengp trolley Or thye mounting thereof is resiliently
mounted on the arm (A, A') in the horizontal direction. 11. Current collector system according to one of the

30 preceding claims, characterised in that the current collectors (AB, AB') are connected to the electronics
of the vehicle by fneafziokfiexitsibectiylesyd@whatt @R 0w0/06d 862 RT /EP2009/008179 - 18 - are

fastened to or suspendggLligih e AmdA dhhAallgast AeRiNthere is
arranged on the arm (A) and/or the collector trolle y
10 (W, W) at least one part (AT, AT’) for making
physical contact, in particular in the form of a
pressure-applying roller, which, by horizontal
movement of the collector trolley (W, W’ can be
brought into physical contact with a positioning

15 means (P, PR’ ), in particular with a plate for
physical contact, belonging to the line of travel ( T,
T"), the collector trolley (W, W’), when brought in to

physical contact with the positioning means (P,
PR’y), being positioned in the horizontal direction

20 for insertion in the at least one conductor bar (S,
S).
10. Current collector system according to one of th e
preceding claims, characterised in that the collect or
25 trolley or the mounting thereof is resiliently

mounted on the arm (A, A’) in the horizontal

direction.
11. Current collector system according to one of th e
30 preceding claims, characterised in that the current
collectors (AB, AB’) are connected to the electroni cs

of the vehicle by means of flexible cables (K) whic h



12. Current collector system according to one of the 5 preceding claims, characterised in that the travel
rollers (AB'R) of the sglirgigedrolley (W') have a concave running surface, g8a¢assolggaitigular diabolo
rollers. M 13. Current collector system according to @8e of the preceding claims, characterised in that the
collector trolley (W) has at least two vertical guides (W'vF), in particular rods of circular cross-section,
which are arranged parallel to and at a distance from one 15 another and against which at |least two, in
particular three or four, ¥8VESTENER AK RYSRERIF VB RSN BrAnGedPon the head (A'KY of the arm
(A", rest by their running seafaoee. @irit4. Vehicle having a current collector system according to one of
the preceding claims, characterised in that the vehicle has a drive by means of which it can be moved
independently of the line of travel (T), the drive being an electric drive which is fed from a 25 means of
storing energy siftfate€ i entorseHeckahiskstembaifigPslHd v isPfiriten by a fuel, the véhicle being

able to be driyen by megiee&fing eleftiic ronipacde ihenvehiglads ingaatact with the conductor bar (S)
by means of the collector 30trg}é%y (W). WP 6010@54852PET/E&@%Q/OO&N - 19 - 16. Line of travel
(T) having at least one E%l%ﬁ bar (§3 fOr t&inS ﬁﬁ}% Sedtc ?@/f dhd/or data which is arranged
along a path of travel faraackeast Buonegehicidagiele tarise rmm/ednin particulr a vehicle according to one
of the preceding claimsyaplagshing conductor bar (S) and at least one supporting rail (TR) for a collector
trolley (W) being arranged along the line of travel, and at least one current 10 collector (AB) of the
collector trolley (W) being able to make contact with an associated conductor bar (S), characterised in
that the linenf trag| agrineasiieas posjianingaandrinagrttog anengerment (PE) for the codector trolley
(W). 15 17L|neoftravel(T?ggg&rﬂdlngglanglgl%16 C{?ea}{ér"ecé%s[ﬁgt”{hteh% ﬁggtposnlonlng and msoerrtlng
arrangement (PE) has R posI |oﬂ|ng meansa(r , N

trolley (W’) has at least two vertical guides (W’ VE),

in particular rods of circular cross-section, which
are arranged parallel to and at a distance from one

15 another and against which at least two, in particul ar
three or four, travel rollers (A’ kr), Which are
rotatably arranged on the head (A’ k) of the arm (A),

rest by their running surfaces.

20 14. Vehicle having a current collector system accor ding
to one of the preceding claims, characterised in th at
the vehicle has a drive by means of which it can be
moved independently of the line of travel (T), the
drive being an electric drive which is fed from a

25 means of storing energy situated in or on the
vehicle, or being a drive which is driven by a fuel ,
the vehicle being able to be driven by means of an
electric motor when the vehicle is in contact with
the conductor bar (S) by means of the collector

30 trolley (W).

15. Vehicle according to claim 14, characterised in that
the vehicle has a hybrid drive.



particular in the form of a plate for physical 20contact, for positioning the collector trolley (W) horizontally
relative to the copgyisieydeasstS). 18Line of travel (T) according to claim 16 g¥Zpehaastayised in that the
positioning and inserting 25 arrangement (PE) has-atdeast one inserting supporting rail (ETR) which
extends upwards at an inclination in the direction of the at least one supporting rail (TR) and on which the
collector trolley (W) can be moved. 30 WO 2010/054852PCT/EP2009/008179 - 20 - (ETR) which are
used to raise the collector trolley (W) are arranged parallel to one another.  20. Line of travel (T)
according to claimel8 Ldné&hf&&t\mla(dtyahaemmah&tatklemmmmmaunﬁace (LETR) of the marting supporting

rail (ETR) adjoins a su 8&){% %ﬁ gtrave %Fpiggaspgl ace, B;I’%%\Fereof at its upper end, in

particular without any o according to one of claims 16 to 20, characterised in
that the running surfacéNd’LET R)%Tatﬁ@e%%?ﬂﬂgaﬂﬂjb&*tﬁﬁgvﬂlf%mas formed by a collasbf a plate which

is formed, in particular {ghae/BiRaEWale 48-HdNadidiaveh il ctgoEdiRg i@ one of claims 16 t©
according to one of the preceding claims, at least
one conductor bar (S) and at least one supporting
rail (TR) for a collector trolley (W) being arrange d

along the line of travel, and at least one current

10 collector (AB) of the collector trolley (W) being
able to make contact with an associated conductor b ar
(S), characterised in that the line of travel has a t
least one positioning and inserting arrangement (PE )

for the collector trolley (W).

15

17. Line of travel (T) according to claim 16,

characterised in that the positioning and inserting
arrangement (PE) has a positioning means (P), in
particular in the form of a plate for physical

20 contact, for positioning the collector trolley (W)
horizontally relative to the conductor bar (S).

18. Line of travel (T) according to claim 16 or 17,
characterised in that the positioning and inserting
25 arrangement (PE) has at least one inserting
supporting rail (ETR) which extends upwards at an
inclination in the direction of the at least one
supporting rail (TR) and on which the collector
trolley (W) can be moved.
30
19. Line of travel (T) according to claim 18,
characterised in that two inserting supporting rail S



21, characterised in that the at least two inserting supporting rails (ETR) which are arranged parallel to
200one another fagp syeytigligg funnel for the collector trolley (W). 23Line of geayebidobagsiegding to one of
claims 16 to 22, characterised in that each line of tragel has, on 25 one or both sides, two supporting rails
(TR, T'R) which are at a distance from one another in parallel and which are in particular arranged one
above the other, and which serve as travel and guiding rails for the current collector trolley (W, W'), the
30supporting rails (TR, PRYbSAEHoATHIR i daISsVBe269 45684 dE318% T/EP2009/008179 - 21 -
preceding claims, and §wghideablejtal panlizyed @ergnthiedine of travel (T), in particular according to
one of the preceding claims, the vehicle having a first drive by means of which it can be moved 5
independently of the line of travel (T), in which case the first drive may be an electric drive which is fed
from a means of 3oritkéenéfgjrautiateld orcaasdietide Gfakmn Akl erivkh drive, the vehicle being able to

be driven by gneans of applegtissaotar (A& Whichunangsemkscthelfirst drive, when the \ghicle is in
contact with the conductor bar (?86{ bé means of the co.te?% Ileggi\é\v)i 25. Current and/or data
transmission system ad grdiHE ' imsﬂﬁpgﬂ%cté?l edin that J&hic has a hybrid drive. 26.
Current and/or data trasspnssiiog spsteon satberding toming 24riac@5Lcharacterised in thakthe vehicle has

20an arm (A) which caqrﬁ@e@p\é@q@w‘%reéﬁ%p%%gptmquﬁm@awrection to make an gectrical

connection, and in that the collector trolley (W) is mounted on the arm (A) to be displaceable in the
vertical direction. 25  Offset.
10

21. Line of travel (T) according to one of claims 1 6 to
20, characterised in that the running surface (L ETR)
of the inserting supporting rail (ETR) is formed by a
collar of a plate which is formed, in particular to

15 be triangular.

22. Line of travel (T) according to one of claims 1 6 to
21, characterised in that the at least two insertin g
supporting rails (ETR) which are arranged parallel to
20 one another form a guiding funnel for the collector
trolley (W).

23. Line of travel (T) according to one of claims 1 6 to

22, characterised in that each line of travel has, on

25 one or both sides, two supporting rails (T R T R
which are at a distance from one another in paralle I
and which are in particular arranged one above the
other, and which serve as travel and guiding rails
for the current collector trolley (W, W’), the

30 supporting rails (T R, 1 Rr) being formed by tubes.

24. Current and/or data transmission system using a line
of travel (T), in particular according to one of th e



27Current and/or data transmission system according to claim 26, characterised in that the at least one
current collector (HB)pftaseollector trolley (W) can be inserted into a conggéieplagsdsalRn the line 30 of
travel (T) by means of a positioning and inserting argingement (PE), in particular in the form of a guiding
vee or funnel.

preceding claims, and a vehicle able to be moved
along the line of travel (T), in particular accordi ng
to one of the preceding claims, the vehicle having a
first drive by means of which it can be moved

5 independently of the line of travel (T), in which
case the first drive may be an electric drive which
is fed from a means of storing energy situated on t he
vehicle or is a fuel driven drive, the vehicle bein g
able to be driven by means of an electric motor,

10 which may also be the first drive, when the vehicle
is in contact with the conductor bar (S) by means o f
the collector trolley (W).

25. Current and/or data transmission system accordi ng to
15 claim 24, characterised in that the vehicle has a
hybrid drive.
26. Current and/or data transmission system accordi ng to
claim 24 or 25, characterised in that the vehicle h as
20 an arm (A) which can be moved and/or extended in th e

horizontal  direction to make an  electrical
connection, and in that the collector trolley (W) i S
mounted on the arm (A) to be displaceable in the

vertical direction.

25
27. Current and/or data transmission system accordi ng to
claim 26, characterised in that the at least one
current collector (AB) of the collector trolley (W)
can be inserted into a conductor bar (S) on the lin e
30 of travel (T) by means of a positioning and inserti ng

arrangement (PE), in particular in the form of a

guiding vee or funnel.



