9 February 2004 TRAVEL WAY FOR A GUI DED VEHI CLE, ESPECI ALLY A MAGNETI C
LEVI TATI ON RAI LWAY 5 The present invention relates to a console as well as
to a method for the production of a console according to % Febiuary 88t ory
clauses of clains 1, 21 and 27. Simlar travel ways are usually designed
in formof elevated railroads. Elevated 10 railroads are normally built
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with plates supporting the travel way placed between the girders and reaching

from girder to girder. The girders absorb the static as well as the dynamic forces

and must therefore be sized in accordance with the sizes of the loads they have

to support. Since in many case, especially where magnetic levitation frains are

15  used, the girders must in addition support functional parts of these and since

these allow for only minimal deviations in position because of their function, it is
relatively very difficult to produce the girders together with the bearing elements

for the functional parts in one operation and still maintain these relatively narrow
tolerance margins.

20

Since such travel ways are furthermore made to last for a long operating life, it is
extremely difficult to maintain or ensure the relatively narrow tolerances over the
entire operating life of the travel way because of shrinking and creeping

25  processes in the foundation as well as in the actual structure. ‘



enbodi nent, nade of steel or of concrete. Equipnent parts are attached to
the girder in precise position. Concerning this, the presept, appli I on
proposes that 5 connecting elenents with first stop surfac%geB%PaﬁY%S%ed on
the girders. These first stop surfaces correspond to second stop surfaces
| ocated at crossheads connected to the equipnent parts. Once the fittings
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per pendi cufaility Anédecahtrolled conditions. With this manner of proceeding it is a
disadvantage that while the machining of the stop surfaces may be correct with
15 respect to the girder, the production of the true-to-tolerance fastening means
appears to be very expensive.

It is therefore the object of the present invention to create the possibility of
maintaining the required tolerances not only with respect to the girder but also

20  with respect to the complete travel way in the construction of such a travel way.
In addition, consoles and/or add-on parts are to be produced so as to be
economical in manufacture while respecting required tolerances for the
installation of the functional parts.

25  This object is attained by a console, a travel way and a method according to the
characteristics of claims 1, 21 and 27.

A travel way according to the invention is provided with at least one, preferably
two webs that are connected at their first end to the girder and at their second

30 end are provided with a receptacle that is essentially perpendicular to the



9 February 2004 extension of the webs for the attachnent of the add-on
part. Thus a console according to the invention is created tEat é

especi al | y -advant ageous for a machining of the connectior® | aPRiaf,EA04

bet ween consol e and add-on part or between the girder and the add-on part.
VWhile the girders for the travel way and 5 the supporting el enents of the
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their connection with the add-on part.
manner. The former, very expensive production of the console as a cast piece is
15 no longer applicable. In addition the present invention creates the advantage that
danger of destruction to the console because of bubbles in the cast part are
eliminated. Nor is the cost-intensive checking of the components then any longer
needed. In addition, rolled profiles can be made so as to be much more elastic
than cast parts when designed for areas that are not critical for the train
20  operation, and thus are able to compensate much better for thermal expansion in

the add-on pieces.

In order to achieve especially good stability of the console, the webs are
connected to each other at their first and/or their second end. The connection
25  provides special stability under the mechanical stress put upon these webs, e.g.

during their connection with the add-on part.

The connection point between add-on part and console or girder consists of a

receptacle constituting a contact surface for the add-on part. This



The connection point between add-on part and consol e or girder consi sts of
a receptacle constituting a contact surface for the add art %Eb
February 2004 receptacle is a head plate attached to the @Waﬂé
especially advantageous if a separate head plate is provided on each meb.
The advant age consists I n particular in the fact that a better conpensation
inb5 aIrgnnent P bIe t e s of add-on parts that are
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head pl ates can then also be machi ned in drfferent manners. Furthernore a
| ongi tudi nal expansion due to tenperature influences on the add-on parts
can bet t er Itheegpegialhsad wantageousién separatadigadplatei is ppoddeden eachevelr.y web.
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t enper at ure-induced changes in length are
If the head plate has projections as contact surface, the machining of the head

plate is especially easy. The contact surface is specially configured for
machining treatment in that case.

15 It has shown to be especially advantageous if the head plate is essentially at a
right angle to the web. Thereby a particularly good force introduction is made
possible. Furthermore machining is easily possible. Assembly of the add-on
parts on the head plate or on the console is also facilitated thereby, since
accessibility is improved.

20 |
L, T Z or U-shaped configurations have proven to be especially advantageous
forms for the connection of head plate to web. As a result especially good
placement of the add-on parts on the head plate and at the same time good
stability or compensation for temperature-induced changes in length are

25 possible.

To ensure especially stable attachment of the add-on parts, the web and/or the
head plate is provided with bores or threads to receive fastening screws and/or

transversal power bolts. These fastening



25 possible. To ensure especially stable attachnent of the add-on parts,
the web and/or the head plate is provided with bores or threads tQ receive
fasteni ng screws and/or transversal power bolts. These fa%{:%li’ﬁ“ﬁ@’aog‘l
February 2004 screws and transversal power bolts nmake reliable attachnment
of the add-on parts to the console possible. In order to allow for later
treatnment, nachini down as well as coati 5 prqvisions, are
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plate to bg the®role pisdidbl i cul ar steel that can be nachined down and/or
wel ded. The sol ution whereby the di stance between two consoles in the

| ongitudinal 10 direction of the travel way is essentially an integral

fraction o he add-o ant... of fers the additional advantage
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spatial axgsq4R¥ wdksy et hod. Mdul ar construction, in addition to precise
and econom ¢ manu#ac ‘ure, al so nmakes sinple exchange of bearing elenments
of functional parts that nay have been damaged by accident possible. 20

Finally the spatial curve requjred for the functional plane can be realised
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e.g. of a sddwoorpahaiiegethe additional advantage thanks to its modular construction,
that the consoles and also the bearing elements can be optionally machined
mechanically before as well as after their installation and can easily be
exchanged later for repair purposes. Even strict tolerance requirements can be
15 met with relative ease in all spatial axes by this method. Modular construction, in
addition to precise and economic manufacture, also makes simple exchange of
bearing elements of functional parts that may have been damaged by accident

possible.

20  Finally the spatial curve required for the functional plane can be realised
advantageously through suitable configuration and/or machining of the console
posts. Gradients are nearly polygonal. It is especially advantageous if the
module length is an integral multiple of a basic grid, e.g. of a stator package
length. With a stator package length of approximately 1 meter, a module length

25  of approximately 3 meters has proven to be advantageous. The different

functional surfaces of the add-on part are gathered together in the module.

To be able to compensate for considerable position changes, different consoles
can be provided with webs of different lengths. Thereby an enlarged console can
30  be used in case of very wide shifts of the girder from its target position,



l ength. Wth a stator package | ength of approximately 1 neter, a nodule

| ength 25 of approximately 3 neters has proven to be adva eous.
different functional surfaces of the add-on part are gat %P%Br%@aagr in
the nodule. To be able to conpensate for considerable position changes,
different consoles can be provided with webs of different |engths. Thereby
an enl arged c¢o e can 30 be wused . n case of very w de shjfts, of the
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and consol eomediondernths addicii padd. @ receptacle that constitutes a contact
surface for the add-on art. This receptacle is in particular a head plate

attached on the web or webs. 10 It is especially advantageous if a separate

head pl at e i ' ; ) s resi [ N:Rarkicular in
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surfaces of the different head, plates can al so be machined 15 in different
manners i n"tP# CH’&E@%W@'H@ Ghed %ﬁ@\ﬂ'%]apﬁa\fe xpansi on due to
tenperggure influences upon the add-on pieces can better be conpensated for
if a head plate is provided on every web. Wile the console inbedded in
concr et e dlii$ sgpedialradeariagenus ibf separafertwad @atenaprovidedmat bacivevebl r eady
bui Tt n, 3 A4 ShAY%' &cESH Barictif S ke VA% §RY stobe faces of add-on

parts limited in their lengths, better compensation is possible during alignment.

The separate contact surfaces of the different head plates can also be machined

15  in different manners in this case. Furthermore a longitudinal expansion due to
temperature influences upon the add-on pieces can better be compensated for if

a head plate is provided on every web.

While the console imbedded in concrete during the manufacture of the girder

20 must normally be already built in, an alternative design is provided, whereby the
console is screwed to the girder and in particular to a tie rod provided in the
girder. The tie rod can be imbedded in the concrete of the girder or can be
located in an empty tube and thus unite two consoles on either side of the girder
by means of at least one tie rod into one component. In this case an especially

25 simple configuration is obtained that is very easily handled during assembly as
well as during possibly necessary disassembly. A threaded rod extending
transversally through the girder from one console to the opposite console is
especially well suited for this case.



console is screwed to the girder and in particular to a tie rod provided in
the girder. The tie rod can be inbedded in the concrete %i tgeeg}raﬁr or
can be located in an enpty tube and thus unite two consol Eegrraty 2REt si de
of the girder by neans of at |east one tie rod into one conponent. In this
case an especially 25 sinple configuration is obtained that is very easily
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enbodi nent additidnaBiink betweenmdhsblt shdgirderaddi tional |ink between consol e

and girder. If the footplate is provided with bores, in particular centring
bores for the attachnment to the tie rod, the attachnment and repl acenment of
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essentially an integra raction,of the | ength of the add-on part, a
consol e i séreof’gl}’afﬁ?@%é%é:sé recisrRasitioningef tthﬁ&gngBl?e’STa&g@V@ hindaet G368 add- on
parts. 1Jhi g,£{k8 td & BREIG Horer eby reliably connects the two add-on parts
to the girder. Furthernore, thanks to the web design of the console,

| ongi tudi nal expansion of the add-on parts that is unavoi dable because of
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is essentially an integral fraction of the length of the add-on part, a console is
advantageously installed at the stope face between two add-on parts. This one
15  console thereby reliably connects the two add-on parts to the girder.
Furthermore, thanks to the web design of the console, longitudinal expansion of
the add-on parts that is unavoidable because of temperature influences can
easily be compensated for without warping of the support of the add-on part. It is
especially advantageous in that case if the first add-on part is connected to the
20  web orto the first head plate and the second add-on part to the second web or
second head plate. The two webs or head plates can then compénsate for
thermal expansion through a movement relative to each other.

A component that is essentially box-shaped in its cross-section and provided

25 with an integrated seating surface, lateral guiding surface and stator attachment
has proven to be a good configuration for the add-on part. It is greatly assembly-
friendly when the functional parts are attached to the console or the girder.



especially advantageous in that case if the first add-on part I s connected
to the 20 web or to the first head plate and the second a d arh h&) t he
second web or second head plate. The two webs or head pl at g
conpensate for thermal expansion through a novenent rel atlve to each ot her.
A conponent that is essentially box-shaped in its cross-section and
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of the consoifaseshy casting, the consol es produced by the nmet hod of the

i nvention are produced wi thout inclusions such as bubbles, and a
reproduci ble uniformy high quality of the consol es can be ensured.

Repeat ggl 1 gohiragy fbfthbftﬁoaeéth@ﬁ ofitld étﬂ%lég By b%@lﬁlg‘:@ﬁb {:Hﬁéd? & g%&ﬂ@%@ﬁ;} he

quality. Since ural ity of consoles are’ obtarned fromt ong
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Repeated rolling of the roller-extruded profiles can further enhance the quality.
Since a plurality of consoles are obtained from the meter long roller-extruded
15 profiles, the production costs become lower than that of individual console
product ion by means of casting.

If two or more individual roller-extruded profiles that may have different cross-
sections are connected to each other by welding, a composite roller-extruded

20  profile can be produced with a cross-section that could not be produced by the
conventional rolling method or could only be produced at relatively high cost.
The meter-long roller-extruded profiles can be welded together by means of a
continuous welding seam of uniform quality throughout the length of the roller-
extruded profile that favours automation of the welding process. The roller-

25  extruded profile is advantageously cut into the separate consoles after joining

together the individual partial cross-sections into the composite cross-section.

In an especially advantageous embodiment the composite roller-extruded profile
is made of two symmetrically combined roller-extruded profiles. The two roller-



sections are connected to each other by welding, a conposite

roll er-extruded 20 profile can be produced with a cross-s&c%i on thgé Xoul d
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produced at relatively high cost. The neter-long roller-extruded profiles
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This increases the carrying capacity of the wel ded connecti on between the
two roll edprogf‘?ﬁ‘i | es. 10 Additional advantages and enbodi ments of the

i nventipn are described in the followng figures: Fig. 1 shows a travel
way according to the invention with a magnetic levitation 15 train, Fig. 2
shows a gi Additionat adventagrseand embodiments of the invention are described in the

following figures:

Fig. 1 shows a travel way according to the invention with a magnetic levitation
15  train,

Fig. 2 shows a girder with consoles,

Fig. 3 is a cross-sectional view of a first embodiment of a rolled profile,

Fig. 4 shows a view in perspective of a roller-extruded profile with the cross-

section of the rolled profile of Fig. 3,
20  Fig. 5 shows a cross-section of a second embodiment of a rolled profile,

Fig. 6 shows a cross-section of a welded profile of two profiles shown in Fig. 5

Fig. 7 is a view in perspective of a welded roller-extruded profile with the cross-

section of the profile of Fig. 6,

Fig. 8 is a view in perspective of a console obtained by sawing off a piece of the
25  roller-extruded profile of Fig. 7,

Fig. 9 shows the aftachment of the console by means of threaded rods,

Fig. 10 shows the attachment of a console in an exploded drawing,

Fig. 11 shows the console attached according to Fig. 10,



Fig. 3 is a cross-sectional view of a first enbodiment of a rolled profile,
Fig. 4 shows a view in perspective of a roller-extruded profile w he
cross- section of the rolled profile of Fig. 3, 20 Fig. 555%@%§35’§80i
cross-section of a second enbodinent of a rolled profile, Fig. 6 shows a
cross-section of a welded profile of two profiles shown in Fig. 5 Fig. 7

IS a view in rspective of a welded roller-extrude rofile with the
Cross- sech%ﬁiéﬁ%ﬁ‘ﬁea It iy Qergpquw&_of@, sestipn of g g‘“ﬂ“&i"&\?hﬁc spective of
a consol e phhatleed by sawing off a piece of the 25 roller-extruded profile

of Fig. 7, Fig. 9 shows the attachment of the console by neans of threaded
rods, Fi gFigs013oms14 skoweltantativatdesigns afdhe cbesole amd expl oded drawi ng,

e L R e

consol es, Figs. akdnaoid. 14 show alternative designs of the console and Fig.
15 shows a view in perspective of a connection between an add-on part and
5 a console. Fig. | shows a travel way for a nagnetic levitation train 100

in cross-s [ ' i ] Araln.10 r dd- on

parts 3 at F @E’:ﬁce%lolvg]argl Fy %%hﬁae{ 'gl:éphg{rlé %R"t%lﬂgﬁ Qfa fn a@%%ﬁﬁ§£§§'S§Pﬁ§Eﬁe by

means of comgokts levitation trdéd100 réduhetGrgundaddbn gives giatidehed latarallyps ecast
orts 20 at the erection site. To

cnour o pr oBGITEar 106 ARaERIEHLIS RGHAT BY PeRATScR! conSples: nbrovsed on fre
o each ot R i TR E R bikcast oRtuBREfary e if Rliaciit B SUbbas 06, 21 V@
pl acenent afthe erection site. To ensure proper operation of the magnetic levitation train

100 it is important that the add-on parts 3 be placed in a defined position relative

to each other and relative to the girder 2. Only this precise relative placement of

the add-on parts 3 makes a reliable operation of the magnetic levitation train

15 possible at extremely high speeds. The add-on parts have a seating surface,
lateral guiding surfaces and stafor packages or their fastening means making it

possible to guide the magnetic levitation train 100 and to drive it.

Fig. 2 shows a section of a girder 2 in a perspective view. A plurality of consoles

20  1is provided on the girder 2. The girder 2 is made in form of a hollow girder in
order to achieve especially good stability. As a result very long spans can be
obtained so that the production costs of the travel way may be reduced. The
consoles 1 are placed near the upper flanges of the girder 2 and at the ends of
the latter. They are placed at a distance L from each other in the longitudinal

25  direction of the girder. The distance L is advantageously selected so that it is an
integral fraction of the length of an add-on part 3. This ensures that the add-on
parts that are considerably shorter than the girder 2 always abut within the area
of a console 1. Thus an exact connection and assignment is possible without

additional
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the add-on parts 3 nakes a reliable operation of the magnetic levitation
train 15 possible at extrenely high speeds. The add-on pargiéI Euave 2 é ating
surface, lateral guiding surfaces and stator packages or ghruary <P i ng
means nmeking it possible to guide the magnetic levitation train 100 and to
drive it. Fig. 2 shows a section of a girder 2 in a perspective view A

I it . 20 1. i ded t h i 2, Th i I d 2 i
Pede i n 1 oPRTBEIERsTeind feditsdt i ikes S bneice orsturtin §f bedtaver' °
stabi | i ty. why sindeehidlsbpdRtd chARECtRIPANBaRBrdRceddt RIrRE a88-drghrt Bhe
production costs of the travel way may be reduced. The consoles 1 are

pl aced neaPMand thgpeselyeéanges of the girder 2 and at the ends of the
| atter. They are placed at a distance L fromeach other in the |ongitudinal
25 direction of the girder. The distance L is advantageously sel ected so

that it5isThe uppet @gngé of tracgirder Dhad hevibgngthat of sieortarddan th@@idth3: of Thi s
ensures that the ad&-on iparts that are considerably shorter than the
gi rder 2 aff@gdienpUtaces o thetaeasalesa Theradd-empads 8 are aftaghed fo thesetter

connect i ongaRg.ASSi B EBIMLoleS 1pg§h@ﬁgggﬁﬁ@ap@ené}9# L ﬂﬂ@{m&& fQr frPr uary

2004 conponents being required es reconomc construction of
t he travel requingdsiimeasiomsdeptnegtlecernentot theradueam partrde Byesrdagirigthet he

dd- t 3 t lves, 5 Th fl he girder 2 h
oo PR biensiaR Btoe ROMS el idtanta ety OBk the Redat Rare Mk By Cha > ©
consol g5. jHagorsid-TORtHRASEEIsS cﬂ%l‘%rﬁ{éﬁ%ﬁé%égjhéti‘&%\ﬂf%tﬁp tra?HEbeq'@S of the

consoles 1. Accordingly the sion y is Tnportan or the Trequired

di mensi onsch@igathe pl acement of the add-on part 3. By changing the
di mension y the horizontal distance between the add-on parts 3 which is
very 10 inportant for the precise guidance of the magnetic levitation train

100 is In producing the console 1, the head plate 4 was made in excess size on the
side of the add-on part to be mounted later (Fig. 1). This is removed by grinding
15  after mounting the console 1 on the face of the girder 2 in order to even out
manufacturing tolerances of the girder 2 in the transversal direction to the travel
way, so that when the add-on part 3 is subsequently attached to the head plate
4, the value of the width of the travel way is reliably maintained.

20  Traditionally a console 1 cast as an individual part is used to mount the add-on
part 3 on the girder 2. This presents however the problem that the cast part may
have inclusions such as e.g. bubbles, and the cast parts must be x-rayed in
order to ensure the necessary quality.

25 Toimprove the quality a method is therefore proposed by which the console
elements are produced from a rolled profile. Two rolter-extruded profiles in the
usual length of e.g. 8 to 16 meters are produced and are then welded together.
The composite roller-extruded profile is divided into pieces of equal length so
that the individual console elements are produced. With this method the

30 production of
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changed. In producing the console 1, the head plate 4 was nmade in excess
size on the side of the add-on part to be nounted | ater éng %%¥26H|s S
renoved by grinding 15 after nounting the console 1 on th E@‘

girder 2 in order to even out manufacturing tolerances of the girder 2 in
the transversal direction to the travel way, so that when the add-on part

the-tr avel gt SHERF b eB B RER e cartndiEanld e uaiio Cast "as

an i ndi vi dbalachigviedi s used to nount the add-on part 3 on the girder 2.
This presents however the problemthat the cast part may have inclusions
such as e.g. bubbles, and the cast parts nust be x-rayed in order to

ensure thep I i

t herefore p poseg %mqvﬁ dgﬁ})}é { h@%%?\%%'ﬁga Wf\whgqul@ﬁé%m%ﬁghgﬁﬁpga a

rol | ed Pr otidse: se‘bhonalqirbéhe—m‘ﬂ ralidd grofilefd1l. o prbdud:\@thwﬁmmbrdmmgéét:o@lfofe g.- 8
to 16 net efs are produced and are hen r{ged to et er. he conposi

rol | er - ext FEHENSH 3 méff?rsssewreéré@ SREN '@QSP"B leeju 8f th%'ﬁ’d}'?ﬁ %@f'!e@ﬂat t he
i ndi vi dual jcoa9Rke eﬁ{oeg%iée@gcfo‘gé’{ﬁﬁvd&&%%e Tﬁ’s& Roltdy oﬁ%t’f‘f)d]' et\ﬁ
ve over that of

production of 11 9 February 2 consoles Is t us 1 npro
t he cast ptahft cormode héetween the stjaaof thbe:omsbleef/erdcorﬁagt with sﬁmgﬁdemz t he

" 860G . iaRLel ti onal
oo e B TSI KT A o 7
consol g apraddc@ﬂ-cﬁmﬁ'g&bﬂlhg@f tﬁ@ﬁﬂﬂﬂb mh'#ﬂe%ééfs'élié 3190 fHat Ttﬁbecél%dléq

profile 21 is provided an | ded together with the first rolled
profile 21CaThe mmhtne%d@wn t@ﬁbe clesised dimenyoned0. bymaanstefgringing. he
console I in contact with the girder 2

Fig. 4 shows an individual roller-extruded profile 21 in perspective. From the
drawing it appears that the length of the rolled profile 21 is a multiple of the
15 height h of the console 1 shown in Fig. 8.

Instead of a blunt stope end 22, 22’ at the connecting point of the two rolled
profiles 21, 21, an angular stope end 23, 23’ as shown in Fig. 5 can be used.
Fig. 4A shows the x-shaped welding seam 25 at the connection point of the two

20  approximately h-shaped rolled profiles 21, 21’ that face each other originally and
that were welded together at the pointed stope end 23, 23’ of the roller profile
shown in Fig. 5.

As represented in Fig. 6 by the black surface, the depth of the welded

25 connection extends over the entire thickness of the side of the roller-extruded

profiles 21, 21°. Thereby great stability of the welded connection 25 is achieved.

12



and the surface of the console 1 on which the add-on part 3 is placed'is 10
produced during rolling of the profile with an excess size)ﬁ bso tﬁﬁg t he
console | can be machi ned down to the desired di nension, % r s of
grinding. Fig. 4 shows an individual roller-extruded profile 21 in
perspective. Fromthe dramﬁng It appears that the Iength of the rolled

proflle 21 . 15 hei h of e hown in Fig.
) InsteadA(?fsr'?"‘g'}-llhr[_L 83?0@ qulngzseagke d?ﬁé(eE 938 Orﬁ Nf the two
rol led prpdiviégal2dller2dxtrudel s, etwnmee@ﬁér@aﬁelcﬂﬁg oﬁﬁnﬁdﬂﬂ\t\@uan Fig. 5
can be used. Fig. 4A shows the x- shaped wel di ng seam 25 at the connectlon

poi nt of tﬁentbﬁcpez@rwsr%rm entjrenenatipfdhe dive gallesraxtiuded profileg £1, t hat
face each g her or| ginally and that were wel ded together at the pointed
stope end of the roller profile shown in Fig. 5. As represented in
Fig. 6 »y t he bI ack surface, the depth of the welded 25 connection extends
over the entire I ckness o side of the raoller-extruded profiles 21,
21" . There%ebwgk{]n%foﬁﬁﬂl“?‘ﬂbedf" emextiuddeglrrotissde el onverdhels entirg lepsth, 12 9

Febr uary 2Rdoaishosinighe frofe 2416 HEUSIAS, BRARSHABNPYET e enti e

wel di ng of comsdles mamias;nn?chlm THereeré grp'lﬂmlltyvm‘rcmmesm came blgﬁmgﬁthiceﬂ t he
d

Lol b ot oL e pRlladE pimes 51, 21 fuche ol B, B bR fighai ned,

conposig e qg@[{tylae@éfmaﬁmtuﬂﬁ?\@og@ it Bas@esl red height h of the consoles |
and is machi ned. Therefore a urality of consoles 1 can be produced from

two roller-extruded profiles 21 21' or one profile 24, so that uniform

hi gh Following the installation of the add-on part 3 on the head plate 4 of the consoles
1, the load bears down through the magnetic levitation train as it passes over the
travel way in the area of the consoles above the add-on part 3 with the stator

15 package in vertical direction upon the head plates. The vertical load on the head
plates 4 causes torque to be applied to the footplate 18. The torque is divided
into a force component perpendicular to the girder 2 and parallel to the girder 2
in vertical direction by the two bracing rods 10’ that press the contact surface of
the foot plate 18 against the side of the girder 2. As a result a deformation of the

20 footplate 18 in the area between the webs that connect the footplate 18 to the
head plate 4 is substantially avoided, so that no load is affecting the welding
seam 25 extending vertically between the webs. For this reason the welding
seam 25 is a non-critical component relative to the overall load-bearing capacity
of the attachment device.

25
In the embodiment of Fig. 9 the console 1 is attached by means of the bracing
rods 10 and 11 going through the upper flange of the girder 2. The bracing rods
10 and 11 are threaded steel rods connecting the console 1 and its
corresponding console 1 on the other side of the girder 2 to each other. For this

30 purpose idle pipes (not shown) can be embedded in the concrete in girder 2,

which the

13



10 quality at |low manufacturing costs is ensured. Follow ng the

I nstallation of the add-on part 3 on the head plate 4 of tdf consoééé 1,
the | oad bears down through the magnetic |evitation train aseht@padddd over
the travel way in the area of the consol es above the add-on part 3 with
the stator 15 package in vertical direction upon the head pl ates. The

vertical | n.th ad | at es causes torque to he appljed to, the

f oot pl ate ﬁﬁga%%rchsr ﬁﬁgnﬁﬂ gqoqrgi%ﬁ'lropgﬁ@ng tBB_%E’B%'&ﬁBﬂ@ﬁ??";?Q&BQﬁm%u| ar

to the girdesp platsidi Panalbedmbleddedon e Eicréte Atth¥ ddteiAANalldd bEHd Ry the
two braci ngtrods 10" that press the contact surface of the foot plate 18

agai nst t hé tejeasuiss gegrbsypparbef the crnsgle touithe girder 8 her adjusiprentiee 20

the "head Srard MR LSRIPEREREPe) R MRRRS SR, T RBR A DR S B et i ng

the welfling seam 25 extending vertically between the webs. For this reason

the welding seam 25 is a non-critical conponent relative to the overall
| oad- bear | %@-éﬁ;ﬁ?ﬂ« dgtailkgf@ girdelch Riacinganchers 38 prajechBoanihsdatesal of

Fig. 9 the ' : ' : d 11
goi ng throﬂ%ﬂ@t?ﬁ*g%u%ggréleﬁ g\ﬁggégf) B%br'\ée@g:éf'ﬁgir‘s%ﬁ@drﬁ{é@@éﬁ Q%Cr'\ﬁ rgggi& 10" and 11
ar e t hr ead€¢ntrirgelhones @5 aremprevideddn thesfootpista 68 to emiespondctorgesdmirandutsg
consol e | e ot her side of the gird to each other. For this 30
porpose 1 aft WEsAEmeh Seirltrioibothdfacanserhs TN seRwadiogheder 2,
whi ch e iy ™ ] {‘pé%h and

t he coIn(ZOI gager%l gfgg@égy%ted toggﬁ’]@?ﬁw@ttgg%gﬁggg??%%cﬁﬁggﬂ%)%gdde in the
concr et e atha¢ansola ¢raad thaldirder gfis crasted.r der 2 to ensure good support of
the console 1 on the girder 2. For adjustnent a

The wall thickness of the footplate 18 is reduced at the [ocation of the welding
seam. This makes quicker and more reliable welding of the console 1 consisting
15  of roller-extruded profiles possible.

In an embodiment according to Fig. 12 a console 1 is installed on a girder 2 on
gither side of the upper flange of the girder 2. The bracing rods 10’ connect the
two consoles 1 to each other. The consoles 1 are attached fo the bracing rods
20 10 by screwing a nut on the bracing rod 10’ made in form of a threaded rod. The
consoles 1 are thus pressed against the upper flange of the girder 2 and are
clamped together. The console 1 is provided in this case with a footplate 18
which connects the webs 5, 6 to each other and is furthermore provided with
bores to receive the bracing rods 10’ and the corresponding nuts to screw on the
25 console 1.

The bracing rods 10" extend preferably between planes in which reinforcing iron

40 is present. Thereby particularly great robustness is achieved. Alternatively,
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spacer can be inserted bet ween t he | npact stop 19 and the console 1. 5 Fig.
10 shows a detail of a girder 2. Bracing anchors 10' project from

| ateral wall 9. The console 1 with its footplate 18 is i??s[tg%?rluga/%a&%he
braci ng anchor 10'. Centring bores 27 are provided in the footplate 18 to
correspond to centring nuts 28. Wen assenbled according to Fig. 11, the

console 1 s fi sSGre t 10.lateral . wall. 9. By .centr.ing the nut
28 in the ﬁ@'}eeéwées(%ﬂ %’S%Q%ﬁgsgpﬁ%ﬁg%{%@%f tcf ﬁght%%gg%/aé fﬁg%‘aeg% gi rder
2 i's creat g gilde 2alkb =t e kagss of the footplate 18 is reduced at the

| ocation of t%e wel ding seam This makes qui cker and nore reliable welding

of the console 1 consisting 15 of roller-extruded profiles possible. In an

mbodi ' | .1 S0 nst al | irder 2
ol ther 51 deCor S iprexchfof A Bodiiey F R EnsBl e 0o * "

connect5 t hembbdimentris gsLbstahtiaily thactamé berconsble ’coEEigl e8. Ih@g&b@tﬂ, @%}@d to
the bracing rods 20 10" by screw ng.a nut on the pbracing rod 10' nmade in
formof a ﬁﬂ‘f”@‘é‘ﬂ' 03 dog ”-M%&‘éé’[aie%ﬂ@rﬁ’ reintingeawabirage3 ohge upper

1 ange of AR i vanifdsdnisdriiithehPRerBtor JRBsaANRALpE, |5 br oVi ded

in this case with a footpla cts the to each
ot her and fasténing klerments of the adddrnvparts 3. b screwsrgairg theotble tix hofasyl 5 ods
10" and the corresgg din rew.gn the 25 con?ol e 1. The, bracing

Lods 10" oATEIRArS FaR D adi SRS b8 e SeEe and iR dish Be SERACST BB 40

presento TBASIROVitR Achiid @bly Thedlad MBS AR HsyhimagiRbEYaHis dhbsdRaintve! v,
14 9 February 2004 fibre concrete can also be used for this in order to

achi eve great robustness of the girder 2 also at the edges.
Centring bores 27 are provided in the footplate 18. Through the interaction of the

centring nut for the attachment to the bracing anchors 10" according to Fig. 12,
very precise positioning of the console on the girder 2 is thus achieved. In

15 addition, great strength of the screw connection is obtained.

Fig. 14 shows another embodiment of a console 1. In this case only one single
web 5" is attached to the footplate 18. On the other end of the web 5” a single
head plate 4" is provided, with bores 15 and 17 for an add-on part 3. In some

- 20 embodiments the configuration of the console 1 is sufficient, even if the design
with fwo webs and two head plates is considered at this time to be the most
‘advantageous one.

Fig. 15 shows a detail of a girder 2 with several consoles 1 in a perspective view.
25  Anadd-on part 3 is attached to consoles 1. From this drawing it can be seen

that the end of the add-on part 3 ends at a head plate of a console 1. The

following add-on part that is not yet attached, is screwed to the second head

plate of the console 1. Because of the slit design of the head plate 4, a

longitudinal expansion of the add-on parts is possible to a limited extent. A stator
30 package 50 is located

15



Fig. 13 shows anot her exanple of an enbodi nent of a console 1. The 5

enbodi nent is substantially the sanme as console | of Fig. S%E The 5 6
are however closer together. The head plates 4 are pointi each
other. Anmong the advantages of this enbodinent is greater acceSS|b|I|ty to
the fastening elements of the add-on parts 3. The screws going through the

b | bl h d d h b
servi ced maPaehBecadBY iy T, PrbobiBFh SelithE1h T i eBth e rty ® °°
asymet ri caf thehsthttirpaeRags 508S bn ifieqidl f2@tion be he2ddd@os gHre3i ded in the

footplate 18. Through the interaction of the centring nut for the
attachnent to the bracing anchors 10" according to Flg 12 very precise

positionin f

DO 1 e rb e SRR el B9 Bl Bed oS RN SBE. 14 e
anot hers enﬁeﬂeuam combinamonsw awéLdnﬂ’ererttmharazasﬁstmlarecpmesmleﬂgt any tiele 5" is
attached to g plate 18. . On the 5Per end of the meb 5" a single head
plate 4" i ¥it PBK/ @@ O%F"fjﬁ the inuentign JRiifetentrdndsal sage srd ST B0 | n sone 20
erbodi ment Botd81eA tHi bRSERNINGbNfdIPfdr 3RS BbAindetioh GHAGRABTbarBY BRSE! L he
desi gn two webs head p ates 1s consi red at I's tine to be
t he nost adctimsagidoaacioptherFig. 15 shows a detail of a girder 2 with
several consoles 1 in a perspective view. 25 An add-on part 3 is attached
to consoles 1. Fromthis drawing it can be seen that the end of the add-on
part 3 ends at a head plate of a console 1. The follow ng add-on part that
is not yet attached, is screwed to the second head plate of the console 1.
Because of the slit design of the head plate 4, a |ongitudinal expansion
of the add-on parts is possible to a limted extent. A stator 30 package
50 is located 15 9 February 2004
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under the add-on part 3. In the enbodi nent according to the invention the
|l ength of the stator package 50 is an integral fraction of the add-on part
3. The present invention is not limted to the exanples of SRR

shown. 5 Especially conbinations of the different characteristics are
possible at any tine wthout falling outside the invention. Different

ki nds of stope ends are al so possiblg R@@S the present invention for the
connection of individual partial cros L tions with each other. 16 9
February 2004 CLAIMS 1 . A console for a travelway for a rail borne vehicle,
the console for 5 connecting a girder with at | east one add-on part, to
attach the at | east one add- on part to the girder by neans of the console,

to support ,and/ qr _gui de: th vehicle, characteri.zed in that{:_the console
has at |eadt _ ong ?@ﬁc’%oﬁ_or 3%"&?‘?’?% & ratllﬁgrr}q yehiclgnthesgonsple for | east one
web to 4 hecghriglfting Dgidémwithat 1ch8t bR aaasTOp At B atRiIcheRE aP|clst oh8adhbe
add-on part to screw thereto; the head plate is substantially perpendicul ar

to the ext@fpasHodhedirdenby meansofdhe opabolet estippadt pndipegiiidedhet he second

end of the,at. |e : .be spaced at a distance fromthe girder;
and in thaygfilgllet Egérﬁ‘eg%'z\gﬁgf'éﬁ%Onstitut es a contact surface for the add-on

part 2. A consolhe arsolahagat least ahewkb fbpcomtﬁqgratahé figst ehyadf thekt a
magneti c evitation train. 20 3. A console according to claim1l1 or 2,
e

wher ei n t hi¢2ghaoewebdeithe girder;ragkkinitbabl part .
10 the console has a head plate for the add-on part to screw thereto;
the head plate is substantially perpendicular to the extension of the at
least one web;
the head plate is at the second end of the at least one web, to be spaced
at a distance from the girder; and in that

15 the head plate constitutes a contact surface for the add-on part .

2. A console according to claim 1, for use for a travelway for a magnetic

levitation train.

20 3. A console according to claim 1 or 2, wherein the add-on partis a

functional part.

4. A console according to any one of the preceding claims, wherein the at
least one web comprises two webs.

25
5. A console according to any one of the preceding claims, wherein the webs
are connected to each other at their first and/or at their second ends.

30 6. A console according to any one of the preceding claims, characterized in

that the console is made from at least one roller-extruded profile.
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4. A console according to any one of the preceding clains, wherein the at
| east one web conprises two webs. 25 5. A consol e accordi n%d%o ag% one of
the preceding clains, wherein the webs are connected to e eyt 20g¢
their first and/or at their second ends. 30 6. A console according to any
one of the preceding clains, characterized in that the console is nmade

fromat |egst one roller-extyuded profil 17 9 Febrpuary 2004 7. A console
according Yo an ?ﬂﬂ?o&ﬂ a?q%d‘ﬁ‘ggeé’d\yrﬁ‘ec?f;hﬁaqre‘é g &taims  gharagterizaddn « he

consol e i siEdke 8bnSANHE fladedf ehefat romdedRidel drefiek 14t A65w to
each other. 5 8. A consol eaccording to claim7, r%/\Eerei n tﬁ% \Ag/a@%ait I ckness
of the rol keeh otharr uded profiles is reduced, fromthat of the overall wall

thickness, in the area of the welds. 9. A console according to any one of
the preceding clains, characterized in 10 that a head plate that is

substangi aBly ap @orisoliticconih@td ehmh 7y WHepeihtBe WRIN thRknBEOY BRMoRér-eVery
web. 10. A console according to any one of the preceding clains,

char act er i 2¥iuded prafiégs istredueed firathatiof the everwdavall thickhess dotthe esea of serve
as contact r% es. 15 11. A console according to any one of the preceding
clainms, characterized in that the head plate is L, T, Z or U shaped and is
installed on the at | east one web. 20 12. A console according to any one

of the preceding claips, characterized in that the at |east one web and/or
t he head pﬁate @rﬁpgamdwgttﬁ anyrae efithe preceding claims, characterized in

10  that a head plate that is substantially at a right angle relative to the web is
provided at every web.

10. A console according to any one of the preceding claims, characterized in
that the head plate is provided with projections to serve as contact surfaces.

15
11. A console according to any one of the preceding claims, characterized in
that the head plate is L, T, Z or U-shaped and is installed on the at least one
web.

20 12. A console according to any one of the preceding claims, characterized in
that the at least one web and/or the head plate are provided with bores or
threads to receive fastening screws and/or transversal power bolts for the add-
on part.

25 13. A console according to any one of the preceding claims, characterized in
that the material of the at least one web and/or of the head plate(s) is a metal
that can be machined down and/or can be welded.

14. A console according to claim 13, wherein the metal is steel.
30
15. A console according to any one of the preceding claims, characterized in

that the console is attached to the girder.
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threads to receive fastening screws and/or transversal power bolts for the
add- on part. 25 13. A console according to any one of the g[)'E%%edl %8
clainms, characterized in that the material of the at |east dtha/ or
of the head plate(s) is a netal that can be machi ned down and/or can be
wel ded. 14. A console according to claim 13, wherein the netal is steel. 30
15. A console according to any one of the preceding clains, characterized
in that the console is attached to the girder. 18 9 February 2004 16. A

consol e acqar di Agor@ol dbdbidifi (YRR 5, WifreRNPBIcerESIIs SeHAtkdbr ¢l anped

to the girder. 5 17. A console according to clarm 15 or erein the
consol e i sclampashledhe@irdgrbr aci ng anchor provided in the girder 18. A
consol e according to any one of the preceding clainms, characterized in
that the at | east one web is provided at its first end with at | east one

foot pl &8 e. 1210 18.cofseRNEsording 46 tHimal 3 or ¢6,avifertih thehareleii ARGhEA tb hat
the footplate is provided with bores for attachnent of the consol e by

nmeans of adByaeingg@nghenpiovidey indhedirdere according to claim 19, wherein the
bores are centering bores. 15 21. A travel way for a railborne vehicle
conprising a girder, a plurality of consoles, the consoles as defined in
any ﬁne of 18he Armdlmg?adrﬁlhgﬁo a@lyd)r@ ofﬁharpaabdzédin@blaa&?d maraguetiz%@ﬁrt ached
to the gir ans of the cons s, to._ support and/or guide the
vehi cl eg ﬁ}gtg&/ | gghonq;,wtepdg prowge(? at its first e%g with at least or?e footplate.

10

19. A console according to claim 18, characterized in that the footplate is

provided with bores for attachment of the console by means of a bracing anchor.

20. A console according to claim 19, wherein the bores are centering bores.
15
21.  Atravel way for a railborne vehicle comprising a girder, a plurality of
consoles, the consoles as defined in any one of the preceding claims, and a
plurality of add-on parts attached to the girder by means of the consoles to
support and/or guide the vehicle, characterized in that:
20 the plurality of add-on parts are placed one after the other on the travel
way; and in that
the distance between two consoles in the longitudinal direction of the
travel way is essentially an integral fraction of the length of one of the add-on
parts.
25
22.  Atravel way according to claim 21, wherein the girder is concrete and the
console is imbedded in the concrete of the girder .

23. Atravel way according to claim 21 or 22, when dependent on at least
30 claim 18, wherein the footplate of the console is embedded in the girder.
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20 the plurality of add-on parts are placed one after the other on the
travel way; and in that the distance between two consoles in the

| ongi tudi nal direction of the travel way is essentially ar? T§Reqy£004
fraction of the Iength of one of the add-on parts. 25 22. A travel way
according to claim21, wherein the girder is concrete and the console is
|nbedded | the concrete of t I rder. 2c§c§p A travel way according to claim

21 or YRIMRY a50 lng &hy 08§ s tpra Miherelmiberderdl at e of
the C0”50| @nd§ o?m?ggf%i@ehra&é‘%ngidrgeérg?)c%%\,ﬁc@ﬁttbwt:’i%é ré@Pﬂ Z&indje! ravel way

according to any one of al s erein sto ends of two
adj acent addnsntep\ahe@naaélrstcadtbom @drttis coheegied den firgt wek nngthte\ a fimhsol e,

wh t ] tdt t web or with a first
nead pl at eaAd PG 08doRaeLad BRORR e & CoretL M SpRnddiehat e or a 5
second feadedri! Readplaté\. travel way accord| ng to any one of clainms 21 to

24, wherein the add-on parts are essentially box-shaped conponents in
cross-section, with integrated connecting surfaces, |ateral QU|d|ng

of C1 ot s 28 ¢ o aRvel e B 1 fabPae oftatn§@a“*?£f§ﬁﬂ°39@qﬁa dihe of
fibre conc peﬁear@ésséhtimymmt shaipeti R nigerdnes indgroes-seens®) vt m'iéq:'atéip
attachnment of an, add-on 15 part to a girder of a rail - borne vehicle travel

way, conpr Penm@cfme%wtﬂceamtatﬁjals@@ﬁ@g Suriﬁc%@é‘ﬂrﬁja*&r eHeFRMeBt&: r uded profile

such tﬂet the cross-section of the

26. Atravel way according to any one of claims 21 to 25, wherein the console
is installed on a girder made of fibre concrete.

27. A method for the production of consoles, for the attachment of an add-on
156 part to a girder of a rail-borne vehicle travel way, comprising the following steps:

- producing a roller-extruded profile such that the cross-section of the

roller-extruded profile is substantially identical to a partial cross-section of a

console being produced; and

- cutting the roller-extruded profile into segments, wh_ereby the length of
20  each partial segment is equal to the height (h) of the console being produced;

wherein the consoles are as defined in any one of claims 1 to 20.

28. A method according to claim 27, characterized in that the roller-extruded
profile is double-rolled.

25
28. A method according to claim 27 or 28, wherein the roller-extruded profile
is produced by hot-rolling a metal blank.

30. A method according to any one of claims 27 to 29, further comprising

30 drilling one or more holes into a bottom plate of the console once the segments

have been cut off, to attach the console to a girder.

20



roller extruded profile is substantially identical to a parti al
cross-section of a console being produced; and - cutting the
roller-extruded profile into segnents, whereby the |ength é*Fd¥W”¥§994
partial segnment is equal to the height (h) of the consol e being produced;
wherein the consoles are as defined in any one of clains 1 to 20. 28. A

t hod di t l.aim 27, characterized in_that the roller-extruded
brof i 1e 1 s Sounhal PR AFcoRfie & A ROBIR LS D AP DoEQpTAesInghabs,

wher ein_t N SORR! iaxédrBesePbRirl ormicd HY REIRAaDE B0 Bl foilge! a!

bl ank. 30. A l?irlgltﬁholdesiza(ttgcorgdi nglﬁ'?{f)I an;smonetwofgc |?rt§ 3 tc?rlgg’, (#Eir f‘ﬂ?r?

conpri si ngesudid prdfiles togethar amdrie thatl tbis weltingtakes ptavediefor thie roler-consol e
once the segnent ve heen.cut off, to attach the console to a girder. 20
9 Febr uarye%ﬁﬁeim&% %‘ﬁﬂ@ﬂdﬁB&P@wt%-o any one of claims 27 to 30,
charactgrized in that the profile is a conposite profile fornmed by wel di ng

at least two individual roller- extruded profiles together and in that this
wel di ng t aRés phaeethpdfaseerdimgta eairad, ehaagtrriregrinthatdhe sodiposited i nt o

composi te Profts eftPRRde v RARFSAHAb RO By il 0Bt et e el o%n | "

symet ri cabtheragai nst each other. 10 33. A nmethod according to claim 31 or
32, characterized in that at |least one of two surfaces that are connected
to each other by a wel ded seam are made angul ar towards their facing

surfacgs bgsor eaRetbl BechRRf td'9alf 33 &3 chaPf&rized in that at least one of
two surfaces that are connected to each other by a welded seam are made
angular towards their facing surfaces before welding, tapering to a blunt angle,
so that at least one wedge-shaped welding seam is produced in welding.

15 34. A method according to any one of claims 31 to 33, characterized in that
the welding seam extends in a direction of the console in which only little load is
applied after aftachment of the console to a travel way girder and the installation
of an add-on part on the console .

20 35. A method according to any one of claims 27 to 34, characterized in that
the roller-extruded profiles are mostly h-shaped.

36. A method according to any one of claims 27 to 35, characterized in that
the width (b} of the console between a surface of the console in contact with a

25 girder and a surface of the console in contact with an add-on part is made with
an excess dimension (U) so that the console may then be machined down to the
desired dimension.

37. A method according to any one of claims 27 to 36, characterized in that

30 the connection point at the console is machined mechanically before and/or after
the attachment on the girder and/or on the add-on part .
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so that at |east one wedge-shaped wel ding seamis produced in welding. 15
34. A nethod according to any one of clains 31 to 33, chara%Féﬁlzed in that
the wel di ng seam extends in a direction of the console in Um0ttt e
load is applied after attachment of the console to a travel way glrder and
the installation of an add-on part on the console . 20 35. A nethod

accordi ng %g anx OW% ﬁf claj.ns. 27 to 34, haracterlzed in that  the
rol | er - ext Pided”gPreiedaccardingda any ope i sluims Heto 3 ﬁ%ﬂ Hzadindnal to any

one of cl atHESm%?eﬂa‘P 03M|MB%%6I¥|§%é§b EQﬁbetrEHGc%ﬁagg nlﬂ the consol e

between a surface of the console In contact d a surface
of the console in contact w th an add-on part i's made mnth an excess

di mensi on ) s t the c | e A n chlne the desired
i monsi on. 537 °A melthe FEeEERGRA T SanyTbran 4PE SraiFTel of Whigh e

char actsri g@,@bm@ id e o g@ﬁ;m@aqg,tgm"ﬁ%bpanmﬁgt he consol e is machi ned
mechani cal |y before and/or after the att ment oh the girder and/or on the
add-on part. 21 9 February 2004 38. A nethod according to any one of clains
27 to 37, characterized in that the material of which the console is nmade
can be reduced by machining. 39. A nmethod according to claim 38, wherein
the material of which the 5 console is nmade can be reduced by grinding or
drilling. 22
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(34 Title: TRAVEL WAY FOR A GUIDED VEHICLE, ESPECIALLY A MAGNETIC LEVITATION RAILWAY

(54) Bezeichnung: FAHRWEG FUR EIN SPUHRGFEBUNDENES FAHRZEUG, INSBESONDERE EINE MAGNETISCHWE-
BEBAHN

A0 O D

= (57) Abstract: The invention relates to a travel way for a guided vehicle, especially a magnetic levitation railway. The wavel way
is provided with a console (1) for connecting a support (2) to at least one add-on piece (3) (functional piece) which is mounted on
the support (2} by means of the console (1). The add-on piece is used for guiding the vehicle. The console (1) is provided with at
least one, preferably two, web/s (5, 6} which is/are connected to the support (2) at the first end thereof. The second end of the web/s
is provided with a receptacle that is arranged in an essentially vertical manner in relation to the extension of the webs (5, 6). The

= Teceptacle serves for fixing the add-on piece (3). The console (1) and/or the add-on piece (3) isfare produced from at least one rolled

v steel section.

—~

1

& (57) Zusammenfassung: Ein Fahrweg fiir ein spurgebundenes Fahrzeug, insbesondere eine Magnetschwebebahn, weist eine Kon-
o sole (1) zur Verbindung eines Trigers (2) mit wenigstens einem an dem Triiger (2) mittels der Konsole (1} befestigten Anbauteil (3)
(Funktionsteil) zum Fiihren

3 [Fortsetzung auf der ndchsten Seite]




