BCE- 0995a-00 Travel V\ay Support. 5 The invention relates to QAErr awel apay ,
support, in particular—for—a Magnetically levitated train, to coagpifiute a
travel way with sev fol lr-owi ng each other in the di rectifoniof
travel, wth at Iea lﬂwmmﬂm support section, in particular an upper

flange and with at |east, g bracing section, in particular a web Ioc%y‘“
beneath the upper support section. 10 Travel way supports of this type g
| ar ge surfaces—tt—is—the-object of the present invention to further

devel op such support that a sinple but highly efficient
utilization (Hmml ,ﬁwmymmm%ces is realized on the travel way support. 15 This
object is attain he travel way support nentioned i BOE-8995ai9 neans
of solar cells an 7°®r solar collectors installed in the area of the upper
support section and/or of at |east one bracing section. The invention
furthernore proposes the utilizdiravel WaysSuppottel | s and/ or solar 20
collectors for attachnent in the area of a travel way support |ocated or
capabl e of being | ocated essentially above ground, with at | east one upper
support  SER! ireendon refateés£asta aatebwagi SUppBRE tih Partidiiar 6w anvagasticdilyt he
invention are in particular due to the fact that such 25 installed sol ar
cel | s and/®Vitaied drainolo eenwitutgag dravel mwﬂhesee@r%ﬁ@pwquwlm eache free
SUPPOTL SYHGCHD 1nd NBrditbhe0t vBLGLNERA BY\dle S BboSPldubobft BBKIdE R
can be used Tor exanp InNg s ens he rave
or the vgartidudar ammenﬂangelandownhratadalsttombramagtsectl@ da\particulana be
power ed vmt the curr It1 erature and noi sture neasuring

‘??2 the ugpersunaj

i nstr umant"!e logatesen ort section.
10

Travel way supports of this type have large surfaces. It is the object of the
present invention to further develop such a travel way support that a simple but

highly efficient utilization of free surfaces is realized on the travel way support.

15  This object is attained with the travel way support mentioned initially by means
of solar cells and/or solar collectors installed in the area of the upper support

section and/or of at least one bracing section.

The invention furthermore proposes the utilization of solar cells and/or solar
20 collectors for attachment in the area of a travel way support located or capable
of being located essentially above ground, with at least one upper support

section and at least one bracing section.

The advantages of the invention are in particular due to the fact that such
25 installed solar cells and/or solar collector make it possible to make good use of
the free support surfaces. The current produced by the solar cells in particular
can be used for example to power the monitoring systems of the travel way or
the vehicles. Alternatively or in addition, measuring devices can be powered with
the current, e.g. temperature and moisture measuring instruments. In addition

30 the current can be used alternatively or in addition for a system controlling the



30 the current can be used alternatively or in addition for a system
controlling the 2 tenperature of the support material. |If the support
material is concrete, for exanple, it can be heated during w nter
operation by neans of inbedded nmetal wres. In addition it is possible for
exanple.to illum nate advertising displays attached on other free surfaces
or to power illumnated letters with the current of 5 the solar cells. For
the latter purpose, electrical energy already avail able on the travel way
can be used e.g. on rainy days. The heat produced by the solar collectors
can al so be used to generate current as well as to heat edifices,

i ncl udi ngt@aperatdfe bhehér PHoVayateHAIPAf thé t ifddort mdtefa0ld '&gn@rfet@dfcfr' ces
is al so possible with the help of heat punps. Wthin the framework of the

i nvention exampl%ut cambe hegied d@rlngwatermeretlmhyw@eam@ﬁlmleecgied matalf | | m

sol ar arr 0 h The. a

support er| zﬂﬁ 2348&}1 @I ?Bg%ﬁ;@ l;0(13’ %Edrﬁ%lg Q’ lMH ééfel %%’9‘?@'8'8958'5%5 I bl e
15 since bheds@di ah otkéld fee surfaeed ot tcﬁﬂoW@gmUhﬁmtbtj I&thers wigts theadgrrédtust | ar ge
surfaces of the travel way support can easily be covered. An additional

advant age the splRe catl$ Fczrawedatt@w PYGROSE, elacﬁrscaéﬁaﬁwy abeady awrilable gngthe
accor di ngtrraQeF\WS M Gyt '%%é‘”gt Bnda R% way support of the type nentioned

20 initiall yconlstsm fact t especially solar cells and/or solar
collectors installed on the upper side can protect the support itself from

direct su diagtio that u eve rmn nd, acco nyi ng defornmation
of the sujbsreataupHurrd by e S0k soledon cARARLRS URAraIHENET BiSesuent
tol erancegsCaBll bss t&IRaM! SdifiE&y, hBﬁJdlﬁQJWst of 4% travel way support itself.

10 Cooling of edifices is also possible with the help of heat pumps.

Within the framework of the invention, all suitable types of solar cells can be
used, e.g. thin-film solar arrays with high power-weight ratio. The utilization of
flexible support materials for solar cells, e.g. made of plastic, is also possible
15  since the solar cells can be rolled together in that case and thus large surfaces

of the travel way support can easily be covered.

An additional advantage of the utilization of solar cells and/or solar collectors
according to the invention with a travel way support of the type mentioned
20 initially consists in the fact that especially solar cells and/or solar collectors
installed on the upper side can protect the support itself from direct sun radiation
so that uneven warming and accompanying deformation of the support section
can be avoided or reduced. Thereby closer tolerances can be respected for the
support.
25
The travel way can also be designed as a bivalent travel way on which a
magnetic levitation train as well as conventional trains, with a considerably

narrower rail gauge, can be operated.



The travel way can al so be designed as a bivalent travel way on which a
magnetic levitation train as well as conventional trains, with a
considerably narrower rail gauge, can be operated. 3 It has been shown
statically.,and fromthe manufacturing point of viewto be advantageous if
the travel way support is given a hollaw cross-section, in particular if
Is used for a magnetically levitated train. For this two support sections
or webs across fromeach other are preferably provided, which are 5
connected to each other via the upper support section or upper flange. The
hol | ow space i s advantageously closed up on the underside by a | ower
support  #ehhs Geed shOWRsthlicdIgeand fons URB ObinEREIHS peit dfaview! e bened
sections directed towards the'sun in this case, so that the solar cells or
sol ar col Pdvaniagequs dtHbe travelt wash SUpRATy iswgivemta dioliesacross-section iivi ent
manner. 1 r L vel . i1 t-ls . d.ndjcat gi ve
the trave a\hta&y?%zgpggtuseéaoa ?éﬁrl ? %‘raﬁsﬁgfléae@j?e\éﬁaé%dtdﬁé# Ehf;ﬁl"g wogéﬁﬂaggect I on
i s provi dedctisrebr tWebsippriss froppeath ssthér are prefedsablg eprovidead/vwiicls adrer
collectors are then | ocated on one or both sides on the bracing section.
15 Thedtr §9BNeGigY touBaeh other Miaethe HBPYT SUppertsartion omepreer fiargepilhear s
sunk in r ¥ ' | ' ' t si ng
o the suborot PG is fvanflaslLly iRy BBP 1P BRGGIRE b IoKEr RBRERT

i nst al | at sedatiamot lowesiflaage. Fhe tshpporrsectibres spabave irddinet sectiors direstey
support ¢ be |l s and/ o sol ar ctors installed

hi gh abovg‘?"é"f‘@ﬁﬁgg%@w gﬁligt%:agéi §2;9 ggﬁ?éhq Sl cerls or solar %8h<l,cet‘ors attached to

them supply current or heat in an efficient manner.

10
In case of relatively short curve radii it is indicated to give the travel way support
a full cross-section so that only a bracing section is provided under the upper
support section. Solar cells and/or solar collectors are then located on one or
both sides on the bracing section.

15

The travel way support is preferably supported on one or more pillars sunk in
the ground. This distribution makes good constructive processing of the support
possible during manufacture as well as relatively easy installation on the site.
Furthermore the space under the travel way support can be used. The solar
20 cells and/or solar collectors installed high above ground are relatively safe from

unauthorized access by third parties.

The individual travel way supports are preferably successively arranged so that
the distance between the support sections following each other is small or
25 negligible. In the extreme case a continuos sequence of supports results in
which the bracing sections form a kind of wall in the direction of the travel way to
which the solar cells and/or solar collectors can be attached. In this manner a
great number of solar cells and/or solar collectors can be installed on the travel

way.



unaut hori zed access by third parties. The individual travel way supports
are prefeérably successively arranged so that the distance between the
support sections follow ng each other is small or 25 negligible. In the
extrenme case a continuos sequence of supports results in which the bracing
sections forma kind of wall in the direction of the travel way to which
the solar cells and/or solar collectors can be attached. In this manner a
great nunber of solar cells and/or solar collectors can be installed on the
travel way. 4 The solar cells and/or solar collectors are preferably
attached directly to the free outer surfaces of the support. The solar
cells and/or solar collectors thus clad these surfaces, so that especially
in strong wi nds barely any attack surface is 5 provided that could result

i n the sollhe sadan ecligrandier selpa collrstorscarerprefarably attaohedudirectly teo g free
att achnent n rt t fact, .t rav u rt, nma
have rel atoij\t/ece}l id%reéggﬁmﬁgﬁoﬁg,ﬂ?% %'a.{ acaeil}\s/a%[aaté%rggélgﬁfcaleﬁ\;’@gss g}’fjs)spgl?deas%/er

handl i ng tisedensudhtess ascettadt expetlatly ihiichy windslbarety) any eidck suiticerissol ar
collectors next to each other in the direction of the travel wa Thi s

ar r ang@nmeRroYided Haatraudd regult intthe solaneelisandielcsriat colfecterseiriag ¥¢fﬁoﬁbl1i dual
fields. If ' [ o that the surfaces and/or masses of
of g SBGfhEnis brf i ABBOE

t he support ys of the sun are simlar to each other at
the first and the second flange, it is especially advantageous to provide

for a | ow_{enperature radi ent inside the support. This neans t hat the
heating oP4h g JB6H ihaha dravehwaySUpeoriman Gava selakiualy Ia1ge SBRSRITS: nge i
subst anti @ hyvan8gesss ttabastMs of easier handling to install several smaller fields of
10  solar cells and/or solar collectors next to each other in the direction of the travel
way. This arrangement furthermore facilitates the replacement of damaged

individual fields.

If the support is designed so that the surfaces and/or masses of the support
15 exposed to the rays of the sun are similar to each other at the first and the
second flange, it is especially advantageous to provide for a low temperature
gradient inside the support. This means t hat the heating of the support near the
first flange and near the second flange is substantially even so that the
expansion of the first flange or the second flange is not greater than that of the
20 other flange. Bending of the support due to different heating can thus be

extensively avoided.

In order to promote even heating and expansion of the support, at least some
parts of the outside of the support have a heat-absorbing or reflective surface.
25 Thereby an uneven sunlight irradiation on the different parts of the support can
for example be evened out, so that again uniform expansion of the support takes

place.



expansion of the first flange or the second flange is not greater than that
of the 20 other flange. Bending of the support due to different heating can
thus be extensively avoided. In order to pronote even heating and
expansi on of "the support, at |east sone parts of the outside of the
support . have a heat-absorbing or refleciive surface. 25 Thereby an uneven
sunlight irradiation on the different parts of the support can for exanple
be evened out, so that agai n uniform expansion of the support takes place.
5 The heat absorbing and/or reflective surface can be applied to the
support in formof a coat of paint. In this manner the different thernmal

char act er ITsiel ksatodbddiBingsain@or refleitiveasifacedeamirsappiesdl td thé s@b?dh ne
el enents are provided for at | east sone parts of the outside of the

support, feMsoha£eat ef arigd ladhizevanpenierdifeien thesmal ohpercietsticsfdbeent  of
t he suppg[jb%%la%%%%%ghbggegé}%apter| stics of the support can be adjusted

thereby to sun rrradiations. 1o In an inventive manner,
means for heat conpensation, in particular for heat exchange are provided
between the first flange and the second, or additional flanges for a
suppor? o?f ?h@lﬁ@ﬁéem@ S fliseBravidad & at lpashomeppRits of heoatide Aitboeni y
by sun | I 5abatt: B hikasBaiRbSerids WHIAER J%01ERRerfuANgHAeR diaRee
manner due to the tenperature gradient thus produced. e Bre0|se y aligned
15 conponseupporbulhe opearatingl charactedsties obihesapparhean bgladjestegd tieerebyda, so
that the _operation of e.qg. .a.nmagnetically levitated train could no | onger
be ensureH'.'epWSEﬁ?%@f?ﬁ?'ﬁﬁ?}%%or&%mensation or heat exchange neans it
beconmes possi bl e that

10 In an inventive manner, means for heat compensation, in particular for heat
exchange are provided between the first flange and the second, or additional
flanges for a support of the type described earlier. If the support is heated
unevenly by sun irradiation for example, it would be deformed in an undesirable
manner due to the temperature gradient thus produced. The precisely aligned

15  components built on would no longer possess the required precision, so that the
operation of e.g. a magnetically levitated train could no longer be ensured. By
providing heat compensation or heat exchange means it becomes possible that
the heat generated when a first flange is heated more strongly is transmitted to
the second flange, so that the latter is also heated and expands in similar

20 manner as the first flange. The heat can be introduced in a targeted manner into .
the areas of the support that are expected to be heated less or that have a

greater mass and thus require more time to heat up.

Circuits with heat-carrying liquids, in particular oil, have proven themselves for -
25 the heat exchange. The heat is transported through these circuits from more

strongly heated areas of the support into less heated areas of the support.

Cooling and/or heating elements are advantageous as active means for heat

compensation. These cooling and/or heating elements which can be operated



the heat generated when a first flange is heated nore strongly is
transmtted to the second flange, so that the latter is also heated and
expands in simlar 20 manner as the first flange. The heat can be
introduced.in a targeted manner into the areas of the support that are
expected to be heated |l ess or that havesa greater mass and thus require
nore time to heat up. CGrcuits with heat-carrying liquids, in particular
oil, have proven thensel ves for 25 the heat exchange. The heat is
transported through these circuits fromnore strongly heated areas of the
support into | ess heated areas of the support. Cooling and/or heating

elements @@ BYVGUMRGENIScAS a%‘dihlﬁtiWtﬁ@rtehﬁﬁratue@??ﬁaﬁeﬁiiﬁé]deTt'hése
cool ing and/ or heating el enments which can be operated e.g. by solar

. ( g
cel |'s, ca®uRPed Wheninersasanhand eapdhus aveiddhe gieformatiosi ofdhe iseppedipent when

necessaryeg{bq‘smnd%é}%g avoid the deformation of the support to an
ext ensi ve degree. vant ageous further devel opnents of the invention are

presented through the characteristics of the sub-clainms. The invention is

explained in further detail below with the help of the drawing. 10 Fig. 1

shows a t AQYaNtageapuRifihar Agyelepmeats of Ff&/mvgﬂﬁantaraim?swgd tBroygbiibean

al ternati vweae4Hh, .tﬁg%tﬁégﬁb-tc'ieﬂﬁl%'. way support seen in cross- section, with
S

solar cells, and 15 Fig. hows a perspective view of the travel way
support according to Fig. 2; Fig. 4 shows a cross-section through a

vor S @gﬁﬁ%ﬁ;@_"ig"ﬁ%ﬁa&fﬁéé’ 0 AiMher Hetlil GeiSuth e hARSrIsS Hramng ™" oudh

10  Fig. 1 shows a travel way with a magnetically levitated train;

Fig. 2 shows an alternative embodiment of a travel way support seen in cross-

section, with sdlar cells, and
15 Fig. 3 shows a perspective view of the travel way support according to Fig. 2;
Fig. 4 shows a cross-section through a support with heat compensation and

Fig. 5 shows a cross-section through yet another support.

20
As an example, the invention is described through a hybrid support system for
rail-operated vehicles. EP 0 987 370 A1 of which the contents of the disclosure
are enclosed herewith, describes such a support system in detail.

25 Fig. 1 shows a travel way for a magnetically levitated train 100 in cross-section.
Supports 2 made preferably of prestressed concrete are attached to pillars 5 at
the site. Several supports 2 are set up here successively arranged in the
direction of the travel way. The front of the supports 2 are in this case adjoining

each other directly. Connection brackets 1 preferably made of steel are installed



As an exanple, the invention is described through a hybrid support system
for rail-operated vehicles. EP 0 987 370 Al of which the contents of the
di sclosure are enclosed herewith, describes such a support systemin
detail. 25 Fig. 1 shows a travel way for a magnetically levitated train 100
In cross-section. Supports 2 nmade preférably of prestressed concrete are
attached to pillars 5 at the site. Several supports 2 are set up here
successively arranged in the direction of the travel way. The front of the
supports 2 are in this case adjoining each other directly. Connection
brackets 1 preferably nade of steel are installed 7 on the sides on each

support 2 oatthesideslos eashauppBrte? st emmdisténvﬁst&ei’yeéorﬂndcﬁf&ion\rkfréd@ 10is ,
screwed to tie rods 6 that are iphedded. in the concrete of the support .
Each conné‘f,eclq"?)(iHObﬁ‘é{@%(,ﬁldq D fer Rt @raimpedded yths eancrate; of theistipPeHe
functionaly pl n3ns tagh p¥=Y : s 9.5
Figs. 2 and SEehouoReton biatkl 1°8 Bloyided BAE Sheadpiab % WFERIREL O
an upper fengiooat pleeetsuppoit?3 isnattammheddd raceivppey. sthtongackiged %o hori zont al
support sections 13, 14 in formof bracing section 13, 14 as well as a

| ower gupport section 15 in formof a |lower flange 15. The flanges 12, 15

and the Dirggd n0aRd F6KW U é%rn%ﬁv@@nﬁ%dim@nt‘%lf lOYSRAE S %rlgvi\‘}‘éH'\Niﬂw gRarly

rectangul ar  cross-section. e attachnent of functional ane supports 3

on connectppar BHaRsection 2 wiesmaeft amluppeuflahge ded twe drarizootal rsbipgortent

accordi ng - 1. cprdi the iny | O olar cells 8 are
i nstall ed Sggt"ﬂ?gu]guﬂéﬁﬁe%éﬁ Eﬁ@‘gﬂ’éabﬁﬁ&@?ﬁg‘t ése@i i@ nwi@,aslﬂ Ipm-:-rtngport
product i ogeofiors U @nformTbE asioher fleges1® shmwWlahges AR2915 andnBe briging t wo
sections 8a, 8b at an angle to each other which are _
10  section 13, 14 delimit a hollow space 16 with a nearly rectangular cross-section.
The attachment of functional plane supports 3 on connection brackets 1 is

substantially unchanged from the embodiment according to Fig. 1.

According to the invention, solar cells 8 are installed on the outside on the
15  bracing section 13, 14 for the production of current. The solar cells 8 shown in
Figs. 2 and 3 have two sections 8a, 8b at an angle to each other which are
adapted to the downward widening form of the bracing sections 13, 14. Several
fields with solar cells 8 adjoining each other directly are installed in the direction
of the travel way.
20
As can be seen in Fig. 1, the magnetically levitated train 100 surrounds the
connection brackets 1 and the functional plane support 3 until close to the
bracing section 13, 14. The solar cells 8 are not pulled up to the upper flange 12
but end with an upper edge below the magnetically levitated train 100. Since the
25 solar cells 8 only have a small diameter it is of course also possible to install
solar cells 8 also to the bracing sections directly across from the magnetically

levitated train.



adapted to the downward w dening formof the bracing sections 13, 14.
Several fields with solar cells 8 adjoining each other directly are
installed in the direction of the travel way. 20 As can be seen in Fig. 1,
the magnetically levitated train 100 surrounds the connection brackets 1
and the .functional plane support 3 unti8 close to the bracing section 13,
14. The solar cells 8 are not pulled up to the upper flange 12 but end

wi th an upper edge bel ow the magnetically levitated train 100. Since the 25
solar cells 8 only have a small diameter it is of course also possible to
install solar cells 8 also to the bracing sections directly across from

t he magnetQrahé ysidé eafi thyd Q@p’éf Flamge812 Ghoihtiey Sipiraraf sblae denper dreasge 12
poi nting upward saol ar cells are also i nstal led left out in Fig. 3 and
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advant ageous sele fun |on|ng 0 trave
magnet i caIHeyeI@duamambusiplseléﬂédl so nbtat ithpafuretioning pérthectraael by theveri ng
the upper flan % with solar cells 7 excessive heating of the suRgort 2

ef f ect veI“?tag'?eé §U3b eMiptedytrain 10k i Ret dppairedeln Qag"‘é‘r'?’t ¥ aoveENGfhEect i on
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travel way can be avoided.
10
For the sake of clarity, no solar cells 7, 8 are drawn in Fig. 1. The above
descriptions apply however without restrictions also to this embodiment of the

travel way.

15 It is furthermore possible, to attach solar cells alternatively or in addition to the
pillars 5 which come in that case under the concept of travel way supports and
in particular the concept of support section according to the claims of this

invention.

20 External surface sections to which no solar cells 7, 8 are attacked can be used
as advertising surfaces that can be illuminated by the current produced by the
solar cells 7, 8. The current of the solar cells 7, 8 can be used alternatively or in

addition to monitoring devices, measuring devices and similar devices.

25 The above description for the attachment of solar cells on the travel way support
can also be applied without restriction to the identical attachment of solar

collectors.



travel way. 15 It is furthernore possible, to attach solar cells
alternatively or in addition to the pillars 5 which cone in that case
under the concept of travel way supports and in particular the concept of
support section according to the clainms of this invention. 20 External
surface.sections to which no solar cells 7, 8 are attacked can be used as
advertising surfaces that can be illumnated by the current produced by the
solar cells 7, 8. The current of the solar cells 7, 8 can be used
alternatively or in addition to nonitoring devices, nmeasuring devices and
simlar devices. 25 The above description for the attachnent of solar cells

on the tracebrdiny t6 WPt tsoldrace!gl 20 ake irditdllddesh the briding esttiore 4. OR thie t he
i dentical attachment of solar collectors. 9 According to Fig. 4, solar

cel I's 20 &Mmbadixent fitdg assumed thalcdhagvelctd mreaives mereiun exp@udetban it is
assuned t € E V) .
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and woul d uphomore esrdd wodd dbbisriead | tona odefohmatiomppdrthe 2sugpord 2héano Sheat
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can take pleat O8I TSN tivd dHURRE thEPledt expansion to be similar on both sides of
10  the support 2 so that the deformation of the support 2 remains within a tolerable
range. A similar heat compensation can take place between the upper chord
and the lower chord if a heat transfer, e.g. from the upper chord 12 to the lower
chord 15 results from a suitable placement of the circuits 21. Alternatively to the
shown solar cells 20 it is possible to ensure the insulation or heat absorption of
15  the support by means of a painted coats, heat insulating elements, cooling or

heating elements as well as shading devices.

Fig. 5 shows another alternative embodiment of a support 2 in cross-section. In
the chords 12 and 15, in their outer area, prestressing steel elements 19 is
20 provided without being combined with the concrete. By installing the
prestressing steel elements 19 in the outer areas of the chords 12 and 15, in
particular if the prestressing steel element 19 is designed so that it is still
accessible after having been built into the support 2, an adjustment of the
support 2 in directions y and z is possible. This adjustment in directions y and z
25 is obtained by a suitable post-stressing of the different prestressing steel
elements 19 so that the support 2 is drawn in a predetermined manner. In this
way a precise adjustment of the support 2 to fit the requirements of the travel
way can be made e.g. in case of sinking of the underground, thermal effects on

the support or other changes in the line. The adjustment can be done in a



and the lower chord if a heat transfer, e.g. fromthe upper chord 12 to the
| omer chord 15 results froma SU|tabIe pl acenent of the circuits 21.
Alternatively to the shown solar cells 20 it is possible to ensure the

i nsul ation.or heat absorption of 15 the support by neans of a painted
coats, heat insulating elenents, cooling or heating elenents as well as
shadi ng devices. Fig. 5 shows another alternative enbodi mrent of a support 2
in cross-section. In the chords 12 and 15, in their outer area,
prestressing steel elenments 19 is 20 provided w thout being conbined with
the concrete. By installing the prestressing steel elenents 19 in the outer
areas of gaﬁumﬂgeﬂatwﬁnalﬁerlw udIAg tpreésdedy that atd@oRtreRéd @5 firtdiontsfel
elenent 19 is designed so that it is still accessible after having been
built int éemn@r%ur@pmat stressithex ipla¥antenieshessing stegl glements i%t@ﬁr@r@ﬁteﬂns

and z is r ed by
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on the S'“ngof ﬁ‘?rruc%ﬁ'%[f tﬁ@%ﬁ%&én'&cbﬂﬁné thheTrI?\?erﬂfyn%taRthlt &%'éll?@t one in
a 10 particularly sensitive nner ing presses that are con led in
function ofoduaemalegw span shpportd fwsthetdmstmbtwramf aohmfcvremm mggaéticlly

I t I d [ t th
dGer or mat i devitated 1S dheh cans gy ataineH BB bR ReoTgial ceCeuce
connect ed AgthBugh SiSQELPRRCATH FHitsS BledFly CRid foré tﬁaﬁ rﬁeﬁséﬁéﬂ%b;%br@i thee

support according to the invention nmakes it possible to
10 heat compensation and the change in prestressing steel elements make it

possible to keep sagging within admissible minimal tolerances.



produce singl e-span supports for the construction of a line for the
magnetically levitated train that can be nmaintained in with particul ar
positional accuracy. Although single-span supports clearly sag nore than
mul ti-span supports, the 10 heat conpensation and the change in
prestressing steel elenents nmake it passible to keep sagging wthin

adm ssible mnimal tolerances. 11 CLAIMS 1. Travel way support,
particularly for a magnetically levitated train (100), for <constructing a
travel way through a nunber of supports (2) successively 5 arranged in the
direction of travel with an upper support section (12), particularly an
upper flange (12) and at | east one @naaiimg ssection (13, 14), in particular
a web (13, 14) which is arranged underneath the upper support section
(12), characterized by . solar cells (7, 8) and/or solar collectors

et one Tor ac i 30 SIPHer PAR BP R (EBRGAGA b IEAB8 48in oot 17

characterized bynstrasting gwraafbl eaytthedudiea riuphbemof §up;scﬁtsc(295§m&@§§wap

wher ebg: t he hol | ow space ( is delimted at the top by the upper Support
sectioh, at ei BH@P98HdE %‘;‘7’«‘ ﬁ"%‘ﬁt&ﬂ /f teavel vath amsuppey, supporksgeten t(Ad). bot t om
by a Iovver sup I &Wéo

characteri zed QHFcuﬁfrgfz% UPé%zﬁ%%n%ng1-E’)aa\h%n%¥}§¥% Bl rngéérlr{?%o‘gan&
ground. 20 4. Tremeﬂmu)myaswppo(‘w atd)i whicte iofartamgeqr anédmegtfcltlae npper
characterized in__that & fzces of the b CI ng ection 14) across

from each ot hePUBReMt SS&HigRdi'aY reglls wg)?ga@yeh s8@er are

essentially collectors arranged in the area of the upper support section (12) and/or of

the’

10 the at least one bracing section (13, 14).

2. Travel way support as in claim 1, characterized by a configuration that is

hollow in its cross-section, whereby the hollow space (16) is delimited at
the top by the upper support section, at either side by a bracing section
15 (13, 14) and at the bottom by a lower support section (15).

3. Travel way support as in claim 1 or 2, characterized by installation on one

or more pillars (5) imbedded in the ground.

20 4. Travel way support as in one of the preceding claims, characterized in

that the faces of the bracing section (13, 14) across from each other and
belonging to two supports (2) following each other are essentially
connected to each other.

25 5. Travel way support as in one of the preceding claims, characterized in

that the solar cells (7, 8) and/or solar collectors are installed on at least
one of the surfaces facing out of the at least one bracing section (13, 14)
and/or of the upper support section (12).



connected to each other. 25 5. Travel way support as in one of the
preceding clainms, characterized in that the solar cells (7, 8) and/or
solar collectors are installed on at | east one of the surfaces facing out
of the at |east one bracing section (13, 14) and/or of the upper support
section (12). 12 6. Travel way supportizas in one of the preceding clains,
characterized in that several fields of solar cells (7, 8) and/or solar
collectors are arranged next to each other in the direction of the travel
way. 5 7. Travel way support as in one of the preceding clains,
characterized by a configuration as a bivalent travel way, e.g. for
nmagneti calg.y | evavelt wdy iSuppbBRt afisn Ukl oftthel pfedéamgearanrﬁaabhérra@té?&ed&n
Travel way support in particular as in one of the preceding clalms, 10
characteri zed |Jﬂla_tt9rﬁ¥ler@|tf@|%%pf selas Cﬁuﬁjﬁoﬂ)rﬁd@é@fsSQi@f eollectars pse aranged
exposed to the rst flange (12) and on
the second flanggy?ﬁg%IigﬁFiggpegggaﬁgh<?gn%2?§?ﬁWéygradlent 9. Travel way
support as in one of the preceding clains, characterized in 15 that at

| east portions of t he outside of the support (2) have a heat absorbing

and/ or>hedt reflF@¥g!i\Way supPRt@s in@neref 8lprﬁﬁ?d'§9;?ﬂﬁims gharaeteizediby ahe
precedi ng cl ai tRr te Least aﬁﬁ@ si de
of the support 2§§"§'?‘g'6§ra§'v? ngélévr\ﬁ ttrhatvgﬁ\'ivgg, (t)J ﬂﬁTQgﬁélﬂrﬁm?l&m trQiﬁE
support as i n asevelf as i quryeationa) tdims.ns, characterized in that at Ieast
portions of the outside of the support (2) are provided with

8. Travel way support, in particular as in one of the preceding claims,

10 characterized in that the surfaces and/or masses of the support (2)

exposed to the rays of the sun are similar on the first flange (12) and on

the second flange (15) to receive a low temperature gradient.

9. Travel way support as in one of the preceding claims, characterized in

15 that at least portions of the outside of the support (2) have a heat

absorbing and/or heat reflecting surface.

10.  Travel way support as in one of the preceding claims, characterized in

that at least portions of the outside of the support (2) are provided with a
20 coat of paint.

11.  Travel way support as in one of the preceding claims, characterized in

that at least portions of the outside of the support (2) are provided with
shading elements.
25
12.  Travel way support, in particular as in one of the preceding claims,

characterized in that means for heat compensation, in particular for heat

exchange are provided between the first flange (12) and the second
flange (15).



shading el enments. 25 12. Travel way support, in particular as in one of the
preceding clainms, characterized in that neans for heat conpensation, in
particular for heat exchange are provided between the first flange (12)
and the second flange (15). 13 13. Travel way support as in one of the
precedi ng clains, characterized in thatt3the nmeans for heat conpensation
(21) are circuits (21) with heat- carrying liquid, in particular oil. 5 14.
Travel way support as in one of the preceding clains, characterized in

that the neans for heat conpensation are cooling and/or heating elenents.
10 15. Travel way support as in one of the preceding clains, characterized
in that a prestressing steel elenent (19) is provided w thout connection
in the outer area of the flanges (12; 15) . 16. Travel way support as in
one of thd3predéavelgvay sURBOTcIRimenerofbe preceding elaimer eharastetizad in

el enents are p d f t e n (13,
14y 17, Tra e%@% Me%ngﬁagsr%at%%%eﬁér%%tlﬁﬁ %‘jzc %Pcﬁré:u(g%a(? mggwﬁu RELE
characteri zed |carrylrigatqmdnencpethc&JIQCb|prest ressing elenments are thermally

i nsul ated. 20 18. Travel way support as in one of the preceding clains,
charac®erized in

14.  Travel way support as in one of the preceding claims, characterized in

that the means for heat compensation are cooling and/or heating

elements.

10 15. Travel way support as in one of the preceding claims, characterized in

that a prestressing steel element (19) is provided without connection in

the outer area of the flanges (12; 15) .

16. Travel way support as in one of the preceding claims, characterized in

15 that prestressing elements are provided in central position between the

bracing section (13, 14).

17.  Travel way support as in one of the preceding claims, characterized in

that the centered prestressing elements are thermally insulated.

20
18.  Travel way support as in one of the preceding claims, characterized in
that the support (2) can be deformed in particular through one-sided
heating of the relevant prestressing element by means of presses
controlled in function of temperature.
25

19.  Travel way support as in one of the preceding claims, characterized in

that the presses are connected with corresponding solar cells and/or

solar collectors.



that the support (2) can be deforned in particular through one-sided
heating of the rel evant prestressing el enent by neans of presses

controlled in function of tenperature. 25 19. Travel way support as in one
of the preceding clainms, characterized in that the presses are connected
wi th corresponding solar cells and/or 140l ar collectors. 14 20.
Utilization of solar cells and/or solar collectors for attachnment in the
area of travel way support installed above ground or that can be installed
above ground with an upper support section (12) and at | east one bracing
section (13, 14), in particular a travel way support (2) as in one of the
5 precedi g, cl altigatidd of Ebidriceds iapd/cfsciad edlleetdrk Foratdacimaeat @ thecareact or s
as in one of the preceding clains, characterized in that free surfaces of
the at |east o BFayel Way seRRerdrnstatied abpvargrogpdoer thad caipbe HsiAled:
section are covgs ' i1 zati I I S 1 n one
of the precedi \r%gmg?g%néﬁd %ﬁr%@ﬁ@?ze&pﬁ{l{n&%‘%@b (ﬁgégéﬂ?"?én St%ﬁ%dﬁge gby t he
sol ar cel |l s is sestion f(08, n4),um petiedar adiravéli wayupports@p sy intone tafr theg
systens, to suppl msasrr_i ng devices 15 and/or to regulate the tenperature
of the®support prﬁ%/@(lp%p_alms.

21.  Utilization of solar cells and/or solar collectors as in one of the preceding

claims, characterized in that free surfaces of the at least one bracing

section (13, 14) and/or of the upper support section are covered with
10 them.

22.  Utilization of solar cells as in one of the preceding claims, characterized

in that the current produced by the solar cells is used for illuminated
advertising, to supply monitoring systems, to supply measuring devices

15 and/or to regulate the temperature of the support material.



