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@, thidgotans Hdnelircbrestidierdnet asiduGtayy neans 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 cuyrrentigieheriarsoddsl vetoely ress dRdhef apnaiictotdetd&s 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 shown ;0% 28N 8nANAOMRS 1Q RINBMKIRF QYRIGM: In the systenty,

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”.



according to the invention each crane may have one 25 collector trolley, which is fastened to the crane
itself, associatedibie/dhigOives an enormous benefit in terms of costs hegapspdgddisyvay the number
of collector trolleys is the same as the number of crages. In contrast to this, what were used in the old
systems 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 BoliB&orPRERT aCaSFing fo R TERE NS priELEH arm, which may in particular
be a telescopic aaptondiieh toathdéniestiote d @nphisegedickerhy whierend and whose otihey énd carries the 5

collector trolley. Eﬁigaﬂﬁcf? r gp&qgg&pgu d %pc%frceaqyb ism%ﬁ%ble in the verticabdgﬁction on the

arm in this case, thus enabling it to be raised as appropriate for insertion into the conductor bars. 10 By
the advantageout'@seehidRalbnslierd vinghveresen afieteABE dGtigat they have a con®&ve, inwardly

curved, almost seglieetisiutasiiel CTREIEtIoRArsHElaee nibarisyal four guiding rails can e replaced by
two rods or tubes% of irﬁciéul cro%?-section. For the(gollector 15 tra)olley to be safely and reliably guided and
centralised, all th'af fTtHErPEtiFA gdgbtgﬁ tYl%rt&%EHe 'trgrcﬂ%'ﬁe?piét nly three travel rollefs fithe form of
diabolo rollers. Aigtinintpsystbus enaipigingtdibb olosesllesamul circular bars or tubepriay also
advantageously ke provigsd ifap the 20neitispbgridance and mounting of the collector trolley on the head
of the telescopic arm. All in 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 theyguidanes ahtigeooleciss tiilleyapeiog optrnjsedhrhthg same time. Alsgefor the same
weight, a guide “éﬁgrg"&‘{é rt?seero%ucﬁ% more adKa\r}(taageou%GC%nd Wiltrp a lggleater moment of resistance
against bowing than conventional supportin raifs'ih the forn o\felﬂ-prg\‘ﬁes.)/BO Figs. la and Ib show
conductor bars aftiMged mosle ssite-of cllite W aeived! ruPiRIBgI28UaNd 2b show an arfaéRyement of

conductor bars ofhé IAFARH QfiAdiing Rl e hddredrRewhananbodiment of vehiclggnd line of travel
according to the invention - having an arm end which Is moved against a plate. 10

or tubes of circular cross-section. For the collect or
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. 4 shows a collector trolley being raised by the positioning and inserting arrangement. Fig. 5 shows a

collector trolley whishoiigsgsen fully 15 raised, and which can be inserted prihe-sqe@destey bar by its
current collectors as a result of further movement 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.
Fig. 8 is a schem28E vighAEHE BB HNIHEAORA Thatiga98hAR P Big. 9 is a plan v#F of the
arrangement shoyfma ilinEigf BavVO 2010/054852PCT/EP2009/008179 - 10 - Fig. 3 shows a line of travel T
according to the invention comprising 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 WiSigh2ReapasAibAliyVand RiserEenaRapgepENCIOE RRarranged, i.e. (AePPoint at which

the vehicle RT G 1whislads b Raticeara/6rane, has to be

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.



positioned so that the collector trolley W which is arranged on the vehicle RTG can be inserted into the
line 10 of travel T, gnpagfagistre conductor bar S. All that is shown, schemaggalppaidbgciane RTG is a
leg RTGB by means of a vertical cuboid, on which atdeast one tyre is generally mounted. Fastened to the
leg 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-applyinf§'folfePSosy ﬁgr@x%f’ﬁ?ﬂﬁl Jr AEA LD IS A, the rollers AT VETYRAIlY butt against
the plate P, as a cemytisinghichtite qallactom 20 trolley W, whichigiatsosdrizewgas an the pgrtion A3, will

likewise be lined RH%?&%OBWM{@ >g;ﬂggm'glndgg{qntﬁersupporting %qggss @]\iv%g{?tth%épgeéting arrangement

PE. Fastened to the collector tro are vertically arranged ro are mounted to be vertically
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



25 displaceable on the arm A in guides F. As soon as the crane RTG is moved in the direction of travel R,
the travel rollers ABRB@§Rgased against the running surfaces ETR of the sigapasiiag daiiScETR, which are
arranged at an inclination, as a result of which the callector 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
2010/054852PCHIEPS0tR81808 27 dhe1 $UPROIHES GR %Pthé"%ﬁp@ﬁing rails TR, which ar@ so arranged
that the collector dradieyetdl b tie tobectdratrelidyafulldiie abpdlictor bar S and it is ensutgd that the
current collector i i e u S. The collector trglley W has a
housing G on Wr?tllf\??ﬁeﬁe rgﬁg, t S% rraegél) m%&%@uﬁte@ cc?jr{ggsnt% té%h}é%{jzrs AS and the trav@\éﬁ}ollers ABE< are
arranged. Via a fleRislereiBleMeoEh ABsaspedaysiiontanéaidiviidual portions Ai of fhéeelescopic arm

A, the current 10 GollR@isHams ate TearRettRebiontbRe¢legtHaRIGs fthe crane. Fig. 4 ghgyvs a position in
which the crane RTGVI\;ES mo‘ﬁed in the di%ection Ri and the trave| rollers ABR of the 15 collector trolley W

have already come to '§pont fie Q 'rngt ﬁrféga'li_eﬁ%. mounted  current
collectors 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



Fig. 5 shows a position in which the collector trolley W has been raised to the height of the supporting
rails TR, 20 as afgsulh§hudeich the rods ST have been shifted upwards wigabssbalgostity in their guides
F. As arule, the crane RTG or vehicle is not track-mgunted, and it may thus happen, as it moves in the
direction of 25 travel Ri, that the distance between the vehicle and 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 differdRU8s MR BreSQieSignRE SRR Ierances in the 305 &ghtwise
direction. To enabieythese crngeistie distarcedinhebeontianiobsly compensated for,ienas to be ensured

that the collector %y j b|5 0 relative e yvehigle i tbe rizontal direction. The telescopic
arm AWO 2010/%&%2}4?5%%@T %‘32%?%608_@% - %m%}lljs_#tgt L'er&t_) e k?g s%) designed that its length is able
to vary as a resukestfieablihea3keting veitivabromesineatiPfra0esiind the vehicle. Tlfe vertical rods (ST) or
a vertical tube make the vertical compensation possible. S

Figs. 6 to 9 show a further possible embodiment 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



Figs. 6 to 9 show a further possible embodiment in which the collector trolley W' is mounted on the head
A'K of the telescopicBiHndste be displaceable in the vertical direction. Forghisdpdiposaathere are
rotatably mounted 10 on the head A'R of the telescorgc arm A' rollers A'RR which run in the vertically
arranged guides W'vl, of the collector trolley and stop the collector trolley from tilting. Arranged on the
collector trolley W' are the current collectors AB', which engage in the conductor bars S' to 15 make
contact. The pilla?8POSIISr PRSIHRNSF HAVEN cBF9TR B FokGREAS 178 which are forme®by rods of
circular cross-sedtive! Mizhge#enupeciyllecoralfcllaypim as tieesd rollers are diaboloamwliers AB'R which
serve to centralifﬁ 6Iag c%%leBEOJaEQQeXPWrg]Oé%Onrtn%w ag}qe)(zq\xgrtigﬁa{&(h a hgndd'abolo rollers AB'R have a
running surface fuch IS concave or which is approximately circular in cross-section and which rests
against the suppSHRRQTEIG TRISvAich are okrctiliein eresaisacaen. BagicINVEni8e rollers AB'R are

enough for the cefigstoriie tiieyale' tp be safelyrgndneliaipeiifle dallsistof course alsp possible for more
than three rollers to be provided, e.g. two er ones and twg lower ones. Fig. 7 is an end-on view, partly
in section, of the fiA&°3 eof)&%'\t)gPﬁ/i%r{qréﬁﬁ%s%'g\%ﬁcfﬁg%%oﬂﬁ)Ring rails T'R and corfdfictor bars S'
which are fasten&cithetettopgtheranshosbraokbtsyrranged etieangiliartd's béthe line of travel are the
bracketsfor the gyidingetpis THR iRe W20 Y9248R4B CT/EP2009/008179 - 13 - opposite positions,
which means that a compact line of travel which takes up only a small amount of space can be produced
because there are now only two guiding and supporting rails T'R which are arranged one above the 5
other. The bracketg fog the supgratingicailew Rinthppesit gossidnshaienbolted or riveted fagether or are
welded together, thus enabling high str h to be ohtained.for the |ine of travel as a whole. 10 Fig. 8 is a
schematic view ol%'ﬁwsé gm%nédi?hgr?tl%h%)e\/[\\/p??l}r? rFlé%r.?eé/ b\tﬁj 7. Iﬁ{@%(g)lléctor trolley W' is forméd by a frame
structure W'R to fiaiiee eiieietaitel\Wollers AB'R whighhtheuiiavsl oollecsoBAB' are fasterre@n@liso fastened to

or incorporated ip{de SYEROFNedGNa MV B aradhadd vaskicalgide rods W'RR whigkyais used to guide
the travel rollers A'RR arranged on the head A'R of the telescch arm A'. As an option, springs (not

shown) may be FtbviBEBHRADoidAGHhe WBRELHRY tBRZPWYIh a vertical pogiti(?ﬁerelgl?ve to the head

A'R of the telescopitieahg#de rods W’ vre 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



20 if the collector trolley W' is not guided by the supporting rails TR'. Fig. 9 is a plan view of the
arrangement shoyyg s Figasse Fig. 10 shows a possible embodiment of the jpsaitngodesarsangement for
the embodiment shown in Figs. 6 to 9. The insertingiarrangement has an upper deflecting arrangement
PR'0 and a lower deflecting arrangement PR's. The upper deflecting arrangement PR'(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 collefIE¥oNey AizenREid R INSBRIAN A ERVERTREMbositioning. The lowdiflecting
arrangement PRlgastusee tdinmeotipitineclower travel rollgs ABiBhoighercaligetiont\\4D

2010/054852PC / - 14 - troll ' harizongally. The insertion arran ent has at least
one line of traveIT'{lﬁf?éﬁv%%b%%%ﬂ??avﬁg%H gféai%iﬁggén, g%ginst which the lower t%?vnepl %Iler AB'R of the
collector trolley Vihe6RIESIQr HeHewiit #RIVES iBWERIALIIHBONGRL. In this way, the cdfe@sistrolley W' is

raised sufficigntlyHarfgrithe tpartjane livEanB&I&f thejsollector trolley W' to beygitdated above the
upper supporting rajl T'R. O%Ce the collector troll? VYg%a een completely introdua? its travel rollers
d t

AB'R fit 10 round® Cé:ﬂ'btl}'o héoFaﬁrI]se'luEeofar{)lIﬁaé{B ’ low, as a result of whfc collector trolley
W' can no longerdei@atahetimief ibvdéh Reatsr aedicaboleratheesugpeiunevennesses in the surface for

travel are compeg&&g%qifgg By;the: verticaIRgLHg%cqr%f t@a@g{@cii%ﬁggllw,w]'é%n

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.



15 the head A'K of the telescopic arm A'. It goes without saying that the first embodiment, which is shown
and defined in Figg, gy also be fitted with the diabolo rollers actingas,tiaed sedlees and with 20
supporting rails of circular cross-section, of the kind 1ghich are shown and defined in Figs. 6 to 10. 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') b&ﬁg%?&ﬁ ¥4 on the line of
travel, the current collector system having a collector trolley (W, W') having at least‘ahe Rirrent collector
(AB, AB') and the at 15 least one current collector (AB, AB') being able to be brouapﬁ INtO contact with a
conductor bar (S, S'), characterised in that the collector trolley (W, W) of the current collector system is
mounted to e freely displaceable vertically, in particular by 20means of at least one guide (F, F'). 2.
Current collector system according to claim 1, chanagteriged in that the guide (F) is arranged on one 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.

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).



3. Current collector system according to claim 1 or 2, 30characterised in that the collector trolley (W, W)
is able to be adjugisdditRastorizontal direction by means of a drive (AN). AY:=poo09/008179
2010/054852PCT/EP2009/008179 - 16 - 4.Current-a@lector system 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 positiorfrelaff 8 thF ARSI tr RS IEM THREKPIAEGhS 18f a¢lR%t Sne guide, in particular in the
form of supporting rails {i&adiB'sekDwhilcht ithartalegedpin dne [(ae Afjteavel (T, T'). 6. Current collector
system according to ong _of ¢lai 5\?{ [ i fg} ing for the collector trolley (W) is
formed by at least one % égr%é%??ga&%j‘?& \%@fﬁﬁ%ﬁg a?fe%&? Zré%%r 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 (§T) ks fastenpeshiactir MehisistémpaciewmidadheizRarmdgnereof on which thecollector trolley
(W) is displaceably mounted. 7. Current coll%cﬁtor ? stem a(fcor [ QW, one of the preceding claims,
el ALS

characterised in that th& ﬁ‘&%?% Wo‘ib@&} WY é'i%%?é vel roller (ABR, AB'R) to roll on the
at least one supporting aailt(MRY&SB i detbon flesitioresdaiiveaititedupporting rail (ETR, ETR') of a

positioning and insertingfqu@@g%ﬁ]%t @ﬁmgafng Belonging %@Sdiﬂ@, qf travel 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



30(T, T'). WO 2010/054852PCT/EP2009/008179 - 17 - trolley (W) has a housing (G) or frame (W'R) on
which the currentz9iggletséAB, AB') are resiliently mounted, at least one pog,EpJooMEIPeing fastened
to, or being mounted to be vertically displaceable 5ary, the housing (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%%g]ealgqggtt%vgr%k&'ﬁt%collector tro%zge(lw \f%gte\mgn brought into

10 : 1 i In the

physical contact with the positioning means ), being ppsitio\r/I 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 fneafBiokfiexitsibectirlesyd@ whiattovdD R 00/064 862 RT /EP2009/008179 - 18 -

preceding claims, characterised in that there 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



are fastened to or suspended from the arm (A, A') at at least one point. 12. Current collector system
according to onepbthrppkeseding claims, characterised in that the travelgeligrs§drd31A4f the collector
trolley (W') have a concave running surface, and are @-particular diabolo rollers. M 13. Current collector
system according to one 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 arranlged parallel to
and at a distance from 8Ha 251R h&r Ynetsgaifadvish NaeHEa do/in Bartlcular three or'four, travel
rollers (A'’KR), which aretretatabhe aroanged on the head (A'K) of the arm (A'), rest by their running
surfaces. 20 14. 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 dAve Geifgarcellestat dsteniaRqerflatréen &S ledhs of storing energ§ situated in or

on the vehiclg, or beingpae@gum@/r&mr{%dr&y@maj@yeﬁg‘g@h,thehwh{ﬁte haing able to be driven by means of
an electric motor when th ve icle is in t wit the con(ﬂfgt \rﬁ&i %Sg:ab means of the collector
30trolley (W). WO 2016708 CT/EéZ&E) O?ﬂ §lon g ?_ h ( \%I (T) having at least one
conductor bar (S) for tra;nﬂnaumg relevnEalsen@Eey arddr daga whichagianfanged along a path of travel for
at least 5 one vehicle aglgdadroliapyved in particular a vehicle 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 arranged
along the line of travel, and at least one current 10 collector (AB) of the collector trolley (W) being able to
make contags with3an @apesiatedieersiuciitdar @csiaargcterise@ irothahthe line of travel has at least one
positioning and insertinﬁ arracplg qe%ghc a1‘|ror Qﬁsc%ﬂec ar trgllegoi 8 15
17Lineoftravel(T)accordingtocla In16, Charactetise att e posi |on|ng and inserting

trolley (W’) has at least two vertlcal 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.



arrangement (PE) has a positioning means (P), in particular in the form of a plate for physical 20contact,

for positioning thq,ecliggtaideslley (W) horizontally relative to the conductoppalEdadéking of travel (T)
according to claim 16 or 17, characterised in that tha 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 WO
2010/054852PCT/EP2009/008179 - 20 - (ETR) which are used to raise the collector trolley (W) are
arranged parallel11®. ontarusthrarel (2Phhuiegobtraest @neaconddittg to claim 18 or 19, Sbharacterised in

that the running surfac E&R}@RQ}&W rg[&ﬁfégpogﬂg%er/a%g%i)O%cgjioins a supporting rail, or rather

the running surface (LTR] thereof, at its upper end, in particular without any offset. 10 21. Line of travel
(T) according to one of WhiFRdS1 & tanpedcHandcePREUahitALR tHY AideAng surface (LETR) 6 the inserting

supporting rajl (ETR) isdpenedibe asrlles 8k vidaér) Whish e deimedeHicparticular to be triaggular.
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



22. Line of travel (T) according to one of claims 16 to 21, characterised in that the at least two inserting

supporting rails (5B \whigksare arranged parallel to 20one another form a-gyidBgagetfor the collector
trolley (W). 23Line of travel (T) according to one of-cl@aims 16 to 22, characterised in that each line of

travel 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 theEhREMUENREBr YRS PRSR T Eh & BESIBAYRY rails (TR, T'R) being formed by
tubes. WO 2010/0548%2R Gi¢aR20§800 N8I t2dneactiding claims, and a vehicle able to be moved
along the line 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 éfecthin8rié WhakH i§TerreprdiehdanseiBiokthgPendfgy situated on the vehicle or is a

fuel driven dive, the vegigle:beingable hedvambngeanadl an electric motor, 1Qywhich may also be
the first drive, when the vehicle is in contact with the ¢ n?#

bar (S) b f the collector troll
(W). 25. Current and/orﬂ(}%ta'ﬂ%ﬁé’ﬂﬁssiﬁ?@%@ﬁl atdord é“% a%}%‘ A inlihinmiaraterdisburind

cld 2, cRaracterised in that the vehicle
has a hybrid drive. 26. Suppemtizgdfol; detsatraistingssiomisygstanfaecdkding to claim 24 or 25,

characterised in that th%\é%‘g@’leap% 4 Bé‘raéﬂ?i,('ﬁ? WM&%W@]&UP%" and/or extended inythe horizontal

direction to make an electrical connection, and in that the collector trolley (W) is mounted on the arm (A)
to be displaceable in théft8tical direction.
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



25 27Current and/or data transmission system according to claim 26, characterised in that the at least
one current collegiertdisadsthe collector trolley (W) can be inserted into agganesigiRfobardS) on the line
30 of travel (T) by means of a positioning and insert@y-arrangement (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.



