Longi tudinal girder for the transition area of a car body side wall to the
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and in pheyansihapeight lpwel iof theaarenqdreot sedtien plg2bPast Rekepmpraiget

sol ution¢gproposed by the invention is a longitudinal girder and a side wall
as speci {I ed in the enclosed patent clains. Especially advantageous

enbodi ments of a longitudinal girder and a side wall are specified in the

dependeniyrbigd, iRe fldtirkSdréfs SIRQF bbdiesinave Bednaimblemented for example in the form
of a roof trough. Such a roof trough has a horizontal, or basically horizontal, floor that
forms the roof area and rising side walls. A roof trough may be connected to a contoured
roof. For example, a rectangular opening is made in a contoured roof into which a roof

trough is welded.

EP 1839989 A2 describes a car body for rail vehicles with a lowered flat roof area. To
insert such a flat roof area, a side construction body arranged at the upper end of the side
wall is cut short to create a connection point for a trough-shaped lowered flat roof area.
The disadvantage of a solution is that a part of the side construction body has to be
severed to make a connection point accessible at which a flat roof area can be attached.

One objective of the present invention is to facilitate the fastening of different roof areas

with different heights, and in particular to facilitate the fastening of flat roof areas.

The solution proposed by the invention is a longitudinal girder and a side wall as specified
in the enclosed patent claims. Especially advantageous embodiments of a longitudinal
girder and a side wall are specified in the dependent claims. Likewise specified is a rail
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117111211211211211111212111 *@00002* vehicle car body with roof areas of
different heights and a nethod for the production of such a rail vehicle
car- body. The invention relates to a longitudinal girder for a rail vehicle
car body, conprising a first connection point for a first roof section
which in installed position points upward vertically or at an angle; a
second connection point for a second roof section which in installed

position points in the direction of the car body inner side and which is
ar r angedvehi@iepartiesly mithgeolcsprreeftditarepidieiahts ard 2 mqﬂépdcféh?'i‘@cpcr pHctigdPht for a

car bodyg zhdeandbhiciétiafBody? 1 Nstal l ed position points

The invention relates to a longitudinal girder for a rail vehicle car body, comprising

- afirst connection point for a first roof section which in installed position points upward
vertically or at an angle;

- a second connection point for a second roof section which in installed position points
in the direction of the car body inner side and which is arranged under the first
connection point;

- athird connection point for a car body side wall which in installed position points
downward or downward at an angle;

with the longitudinal girder designed to be one single piece.

In this description, the term "car body inner side" is used to denote the car body inner side
of a side wall or of a fictitious extension of a side wall in upward direction. The wording "in
the direction of the car body inner side" does not necessarily mean that a connection
point, or a protrusion which will be described below, points towards the interior of the car
body because this is not the case at least where a roof section is attached to the
connection point or the protrusion. That is, the wording "in the direction of the car body
inner side" does not necessarily mean "in the direction of the car interior". The following
examples are provided for clarification: If the longitudinal girder is arranged above a side
wall which is on the right side in direction of travel, then "in the direction of the car body
inner side" means that the second connection point points towards the left side in direction
of travel. If the longitudinal girder is arranged above a side wall which is on the left side in
direction of travel, then "in the direction of the car body inner side" means that the second
conneétion point points towards the right side in direction of travel. This applies by
analogy to a first connection point or a first or second protrusion (described below), where
their direction is defined in relation to a car body inner side. A further explanation of car
body inner side and car body outer side is provided in the description of the illustrations.

The longitudinal girder is a supporting element of the car body and runs in longitudinal
direction of the car between side wall and roof. In other words, it is located in the transition
area between the side wall and the roof. A girder according to the invention is also called
"top chord". The longitudinal girder may be a part of a car body of integral construction
design or be intended for a car body of integral construction design.



downward or downward at an angle; with the |ongitudinal girder designed to
be one single piece. In this description, the term"car body inner side" is
used to denote the car body inner side of a side wall or of a fictitious

extension of a side wall in upward direction. The wording "in the direction
of the car body inner side" does not necessarily nean that a connection
point, or a protrusion which will be described bel ow, points towards the

interior of the car body because this is not the case at |east where a roof
section is attached to the connection point or the protrusion. That is, the
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The advantage of the longitudinal girder according to the invention is that
no nmechani cal work has to be done on it to attach different roof sections.
Over its entire length, preferably the entire length of the car, the
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second connection point, provided that the first roof section does not
protrude upward beyond the second roof section. Preferably, the second roof
section is a horizontal, or basically horizontal, roof section. Such a roof
section is also referred to as "flat roof" in this description. Wen
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proj ecti eﬁbsglsgctﬂﬁtcﬂ air ®Bd d@‘tﬁ@ﬂ&ﬂ@ofrrgﬁé hér%htaﬂj?' &%sn@@llyﬂioﬁi@&ﬁtawﬁd whi ch can
be connected to the second roof sectjon nmeans ﬁiﬁﬂ‘%ﬁm' ded connect}g on. In

a speci abe@\fﬂ%dhﬁ‘rﬁgﬂt angiiee lefaide walh THe §a r&@EatE?CPS FeRANd RyPirgRipn
conpri si g I@ngﬁﬁﬁ?rla@@wcywn‘éedé Aot HeebdarifctuR @adtly Mdrikéntally, Whrhhobinessaad
conprises the third connection point;
by using the term "basically”. Such a roof may have a small inclination, in particular of up
to 5° against the horizontal, running from the two car body side walls in the direction of the
car body centre, with the roof being inclined either upward from both car body side walls
or downward from both car body side walls. At identical angles of inclination, the angled

roof areas of such a second roof section meet at the centre of the car body.

Most preferably, the second roof section is a horizontal flat roof running from the second
connection point of a longitudinal girder on the one side of the car body (for example, the
left side of the car body) to the second connection point of a longitudinal girder on the

other side of the car body (for example, the right side of the car body) taking the shortest

possible route.



a first protrusion which in installed position projects upward vertically
or at an angle with a free end that conprises the first connection point
for the first roof section; and/or a second protrusion which in installed
position projects in the direction of the car body inner side, is arranged
under the first protrusion and has a free end that conprises the second
connection point for the second roof section. The foll ow ng description
relates to the case in which two protrusions exist. However, it applies by
anal ogy to cases in which only the first protrusion or only the second

protrusi ofk &ringtfons bEAFedt Pk oSt sBBtidHs énﬁ@hé’foﬂ?ﬁdb%él’@ﬁd&%dtd?ﬂwé S¥evapect i on
extend in particular over the entire | ength the girder in Iongl t udi nal

di r ect i oandbihetongitedinalgirdat preéesally @mpmepqnaﬁ@}uonamamwéaeaw eiheRAdH
di fferenf, §g ne?eﬂi1 %ﬁ&f&u@?ﬁwgﬁe& R at\n&dé@ﬂgéélé&bﬂ‘@bnr@cfléirerHoWé@eF he

Cross-sectl gt I rder, the |ower section preferably has
a lar gero@ﬁb@@mﬁhf&‘ﬁﬂlewl@a 3@(9#15!%9 eidriveling s in pringipleralssr cansevablet r usi ons.
As an alternative or in addition, the width of the |ower section preferably
is larger than the width of the protrusions. The width is determned in a

di r ect i ohhe eemegierseoints of Hie Ipagiydinghgirder peaferablyingme PrafiledsuEfiaseele WHEI ti on
of the Cfﬁ"e ul?tgﬁaed rtolaieséd%ﬁé IgliZtﬁQEhpﬁbdy%aﬂrﬂe%ﬁﬁébté@%fﬁe%aﬁﬁ)léis@pr\‘)@b{mg The

side wal | f ast ened | ower Section at the third connection point.
The t hi rlp. d@m%@tse@ﬁtr@dlrﬁtconge%wetp@maﬁh@plloéjlsegtse'da%& istused foeRnestRifiigt t he

L ower  sefdd Qébnoﬁhm thd 85566 the 88tk %nh&ﬂeh beﬂt W8 prtiled SUrfARYis @e@td or mran

I ntegral part he connection point for the first roof section is | ocated
at the emrwpt@ﬁecmﬂrrg@f seetian- Reobseciinns Ak "W%B@Y%P%Pﬁtsuﬁé?e ftBeisecond

roof sect é&thé sh%’ﬁ@éf a{lstcﬁﬁ\gféﬁﬁjer@érytt@ﬁ pﬁﬁmrﬂ%é’hfé’éb%ﬁl&'ﬁomp this, a

first roo section can be attached to the first protrusion of
| ongi t udAfien plagingia roqfsectipnsatia Hig GonBECtior POINtH idR ROMIECHIRSRARNRE MB9¢ he second

protrusi eé'rw% r#t-eloh J{avg.lrmlane Itﬁéiﬁorof SectibR Prifepibly wOIdEABbnribicliby. ent  roof
sections can .Cr e car

A special embodiment of the first connection point has a projecting lip onto which a first

roof section can be placed and which can be connected to the first roof section by means

of a welded connection. In a further special embodiment, the second connection point has

a projecting lip onto which a second roof section can be placed and which can be

connected to the second roof section by means of a welded connection.

In a special embodiment, the invention provides a longitudinal girder, comprising

- asection which in installed position is at the bottom and comprises the third
connection point;

- afirst protrusion which in installed position prolects upward vertically or at an angle
with a free end that comprises the first connection point for the first roof section;
and/or

- a second protrusion which in installed position projects in the direction of the car
body inner side, is arranged under the first protrusion and has a free end that

comprises the second connection point for the second roof section.

The following description relates to the case in which two protrusions exist. However, it
applies by analogy to cases in which only the first protrusion or only the second protrusion

exists.



On‘this special |ongitudinal girder, each of the protrusions can be
accessed for welding in case of a join connection by neans of wel ding

wi t‘hout the need to cut off the protrusion not required. This neans e.qg.
that .the second protrusion at the |ongitudinal girder in a |ongitudinal
section may remain unused if a first roof section is welded to the first
protrusion in the | ongitudinal section, and vice versa. Hence, if a second
roof section is attached, then in particular the first protrusion of the

| ongi t udT reaprogjusige or tmaIFOtﬁﬁ"isaﬂdﬁ&%W%é@@loﬁaﬁxﬁﬂdd'ﬁ pakticalar ayeyithe eriikRi ns.

It may bl‘éngﬁ'};ﬁe‘cﬁlt@éS |ﬂde?'irfjlgn@mdﬁ{aﬂdlf&ﬁloﬁGf"ﬂhﬁ‘%%r bnstiédst 8lerdIohGitudiRef 88dioh 00f
section su 't on roning units, energy stores, drive equipnment or
pant ogr aph@ldhdiff&mt fopf sgctipas awa%t@v@d todhe lPWéW'B@&Q"Q?’ {mibecresgstasithg

poi nts. H@ﬂf“ fh @R @ﬁp&cmeﬁgw@ﬁs&néﬁ‘b@fé*a@lg?ﬂbgﬁtlaﬂgap&%s Eé&ﬁh&lhﬁ‘eé' de such
as dust an Pt ?1 ifst protrusion nmay also act as a visual cover.

Wher e t heorparedtto ttw@t/@freewg obthesmtémainn*@gAéﬁn@éeﬁr@B\se oin addiieniie wishh okect i on
-is not n s a

st oni nfg?]%quﬁﬁi s)é%ctl&hﬁre?érébﬁ |s%r%teF H%QQI% {Wiirh ai{tﬁg ]préti.télofnrs(t;ﬁ%'\zlﬁg'ln@my be used
as a si déetetsmﬂed ima ﬁlneqt'ﬁ@tran@e?rs_ﬁtOéh%@@aﬁéﬁ'm%foe@@et lncﬁﬁseinh'eﬁaﬁ%ii'em ar in
the areagheaf l%@c}y fFFéQ{glwéeéétcfl&prs érr@ﬁbecﬂ’é@d%ﬁhé s, fﬁé’@‘bé Waig'g over the
edge of the roo way, first protrusion in the area of a flat

r oof sectaStﬁmedﬁtytffedﬁwefmm@aﬁdhewfﬁthnaefﬁwatp@tnto"?h%tf @ Fomnastprapoint is

air- Condbrte'fé}gblg%c'éfbld t éﬁ@lto@]el' Ay Qﬂhé 'lﬁvér ls8ttidnO®he Ee Ml LWitRgIcRYRIdiAdIe Si de
edges of the r car body. In addition to acting as arim

t he firsgirgarciaialsoiermap @BQ@I P@%elf be used to drain water, as explained
further below Preferably, the special-design |ongitudinal girder described
above is an extruded section made of netal, especially re_f erably of

al um ni ufhe Aory};e@norapmptf@f weding sooiseetingtis lasatads dhe erd piahe §ist pratrupignan
extruded,pj gfe'#o‘?m}é‘%kh @c}]ltﬁé/"sé‘d%ﬂam%f s%Et"dﬂﬁE'ch%tedditWéﬁd Sith@sedpide Of
alumnlum refera suc rofile may have an outer (in relation to the
i nsi de oprqtnuemalau@win)s afiest mf Seeion ganReatianhgskie the Bt protrepioacbtheonnect ed

by mansloﬁ’%ﬂ@ﬁ%&l?ﬁrﬁ a‘?‘é’é@%ﬁﬂr lsbstionfeahbePtathe$iche %890r{drtﬁoﬂr@é€@{ ofsection
on gi rde

of the | I'tu r according to the invention may have an outer and
an i nner thsl Ian@wh@b@cﬁemaéaewledm%thét diveraaioetisasjioneansbeereaigdion eai|
chanber W?ﬁ Li kew se, however, the protrusions nmay be fornmed of a single
chanber of a hoI | ow chanber profl | e. The protrusions are preferably cl osed
at their ends, for exanple by a transverse wall. In a special enbodi nment of
the | Ong'dnqﬂfs%le id Igﬁéfudlntah@ o tch RY Be! J&Jéﬂrlﬁbﬂéac"‘an%eddcﬁbé’s%%ﬂw&&n hei de.
The purpose of t% I na uct Is to drain water froma roof secfion,

pr ef er abkgseotseiotrronnegionRydneans. of pelding wiap! therreegdrtacHbgfbthausetrusiatends i n
| ongi t udi,pale gﬁéoe%ls%eé}fs ég%ﬁ%e s@cdﬁﬁfﬂr&ﬁ&%ndé{%e RrbeHAIGirdét in a
| ongi tudi nal "direction of e car extend along the entire length of the
first préangiiedioal seetignusay earrmm@uauq@sﬂrl a tirst toebsestion iuwelded torhe firsty st
protrusig V\,thhug%n% tHeA8Rdituairgl $dki6h, MRSiieN@r@Nd at | east one outlet opening
bet ween I ch the drainhage duct extends. The inlet opening(s) can be
accessed fromthe second roof section, for exanple by being arranged at the
si de of mﬂcé’r@éﬁé&)‘ne;? Sraebith i %Qﬁa&%oﬂﬁnﬁﬁ’ﬂéméﬁﬁﬁhe'ﬁrstEhﬂn@kbh'cﬂhé)pen' ng
can be arrange ?erent places, for exanple at a |ong-side end of the
pr ot r usi dnngit@@a@lemr der thahroifts spwaeshieriigally peatrassanaisemding tdaay BRused 3 t he
directi Oaﬂfgé n@&gdr de‘eicgé’ﬁ%{a‘ﬁeﬁﬁn helibAd Pdo‘?%eéfﬁx}ﬁ éaeh a&taﬁrdaﬁeh.émné he outl et
openi ng ment descri bed above can be nmbi ned particul ar
advant agenii, ey séorpsdirive gauipmenheraantqgsaghsrand vmcrﬂvpugarélhcr)gerfsafﬂhed of one
or nore td@@ieeé)&e[h&li]?a{%rﬁg mt%. IRYbRYN &RETRE ask SHidid Bgaih B8kt fkASthe Such a
ral nage duct.

chanber serves as a . _ . _
side such as dust and dirt, the first protrusion may also act as a visual cover. Where the
visual covering or shielding of devices on a second roof section is not necessary, the first

protrusion may also itself be used as a fastening point for devices.



The protrusions may in principle be dinmensioned at wwll. The length of a
protrusion is defined by the length of the longitudinal girder in

| ongi tudi nal direction of the car. The depth of a protrusion corresponds to
its extension froma basis of the longitudinal girder, in particular from
the | ower section, to its free end. In a cross-sectional view (transverse
to the | ongitudi naI direction of the car body) through the | ongitudinal
girder, the.ratio of wwdth to depth of the protrusions may, independent of
each ot hleraddiiiengthe itss prattyaion may beswugad asa sifg fodf rimpindhearpalpf grsegost VeF usi on
MRy varysddgoh g pQFﬁB&lQr ﬂ'tﬁ@ﬁ@a&ﬂ a fﬁ?Foo%é‘éthethataére{/@r% wafd froff fldwieg over

protrusions may t aper rection of its free end. At their ends, the
pr ot r usi tesdge of télee(bOfyM“IhlﬁeNa% Hhedirst psetrusiors indlee aiead! ariat Ipof sretiehMayody

conponents ké}ﬁﬁgg?él/feﬁflra ermfrw%éﬁrﬁgn BF-Bha@iting hﬁit inBRIEAsEtHf fidk he first

prot rusi on, surface is used to put on a first roof section. In
the caserosf fremdlowingomer fhectida edass, of theeropt @1d qi%r- thgroppbedy: & addiipniis put on a

second 1 ogj, sa%(étrllrﬁntmﬂlﬁpfd%gloﬁ% 4y A55itdEMb e t@d%&%ieedaswpfm at their
edges the s I's conplenentary to a profiled surface at the end
of an asE@bB'abQé@Nprotrum on. After placing a roof elenent on, a join
connection can be made between the end of the relevant protrusion and the

roof element, preferably a wel ded connection. In a special enbodinment, the
first pr Btef@rgblanthaégeqalm%jg@d@ngﬂgldmabglaier ﬁ@%crlbfe@@b@\rﬂjw@ﬁt%truﬂﬁ%woao'ﬁ irst

roof secti,gp o?FHétat?eesgbéﬁlﬁﬁ)r@féﬁaWb%urﬁﬁmrP% SRR pEPEleh&e isRatfthe st 1 oof

section by neans of connection. |In this enbodinment, preferably the
first rolohgiusting eifderiisan macudedgrefile sith dhallpy champersteigiire.{hPRRICYAR | s
connect egd, 1@ of BRridiGA. Ier%%rgtaly,téﬂ'u%hfa' dréfile Mg tHaVE 1R 'buté”@iﬂ rblafort !oRhé %smét onto

the first Rrotrusmn roof section is placed onto the lip of the
pr ot r usi ofthasar kedy) andhan inner plgte-shared @reaowhinh afq sannepted by RgaRs oby nmeans of

a vel ded Bcﬁqm%ﬁé?ﬂber-cpallgr@é’éh%r&rﬁélﬁ aric#‘t'ﬂﬁtlé\:@é} s@@’hcm of tiﬁé‘%nbhdeﬁﬁal@ﬁ@érr usi on

may have a deepenl ng at the contact point with the supported | |p he
first roeccownm tmmeulwe@thmmém heyean pgtepang ﬁ@lrmef plate-gfisred @93 which §f€l nserted

and fitsg ?edfﬂifrrﬁ@:?r{s o?%@@i‘n@lllal %Hgﬂgémé“s LikBRisé Weprﬂ% bﬂéﬁhgan@l@l&%e

pr Oj ecti ng I free end a second I’OOf section can

pl aced ahe fcwmeéwf mngﬂﬁecf@mheé@f@aoldqw @W%@é@&fﬁp ribeforaiesiansareprefyrably of a
el ded CERESFL REir chds, tfcn'e'iaﬁ'\%%sv é‘ﬁﬁﬁsvel%reﬁféﬂr ably the second roof section

al so has a projecting |1p at which end is connected to the free
end of the second protrusion, and the lip is put onto the second protrusion

when thefogfe déi%Hrfaamhe%te ﬁ\g%gqna.ﬁautd?@el ItiRe st waﬁugwhayéupdana?y@bmn in

turn, be Joi to the second protrusion by nmeans of a wel connecti on.
To cr eat ésigdef The pyipase pidhe ploalmge quebisde deiR wates frolis? et ﬁ%ﬁl'oﬁaﬁ’lé e&atihéépenl ng

at the ng%cﬁ'ﬁtro | eRfioViPr et C#Bﬁ/ HPRAMEEE dhét%x@nd& REloRGRRIHAI BiRttioR 8FtheOn i Nt O
which the T the second roof section fit

car. A dralnage duct extending in longitudinal d|rect|on ‘of the car may extend along the

entire length of the first protrusion or just along a part of the protrusion. The first protrusion

has at least one inlet opening and at least one outlet opening between which the drainage

duct extends. The inlet opening(s) can be accessed from the second roof section, for

example by being arranged at the side of the protrusion facing the second roof section.

The outlet opening can be arranged at different places, for example at a long-side end of

the protrusion located at the front end or the rear end of a car body in the direction of

travel. A nozzle or a drain pipe may be attached to the outlet opening.

The embodiment described above can be combined to particular advantage with an
embodiment in which the first protrusion is formed of one or more than one chambers of a

hollow chamber profile. In that case, such a chamber serves as a drainage duct.



At ‘the third connection point, the |lower section of the |ongitudinal girder
may have, for exanple, two opposing |ips bent towards each other towards
the inner side of the |lower section at which two |ips projecting fromthe
end of a side wall elenent are supported and where a wel ded connecti on
between the side wall and the longitudinal girder can be established at the
transition points of the lips abutting on each other. The first protrusion
of the longitudinal girder may run upward vertically or at an angle. "At an
angl e" nEmprotrhsions may freprincipie be dimensiened @hwdver se to the | ongitudina
direction of the car body) the first protrusion rises towards the inner
side of the car. The first protrusion may run towards its free end in a

st r ai ght The leagtbuof aaotrysinn lsﬂﬁbnqﬂt@)tﬁhﬁsﬁflﬂﬂ‘ piete dgngiugipal girdgl igenddHdiBale si de
(i nside Gr. uf §f tﬂ@ca@ﬁ*ﬂe%ﬁiﬁe& aod}oltrtrkf?or%d}?ésfr]ﬁh&eto(lﬂs'bitéi’r@roﬂrfreré%hﬁ@)of The
curvature may ect e curvature of e contoured roof. A special

pr ef er enibe Iwngrtudlaal gitder. fin particyaoirom dielawekseaias. tadied eag- an angle. A
preferred angle of the straight-line extension of the first protrusr on
towards an imagi ned horizontal line is in particular 20 to

prot r usi ra eraasrberjionpwigvd (teansuersaiying, '0719'tf‘ij'f‘§'td"r‘56[‘ﬂ“ ofdbe F%’rp%’é(nthb%'@@t t ached
to advanﬁ@%nqﬁfﬂdﬂgbgfrméﬁ tﬁ'@nﬁfe\ﬁﬁ%{f didth et ot ﬁe‘yfowﬁ)n@"ﬁ@ fiadenddht of

parti cul ar first protrusion which runs upward at an angle
and the eaajl aher begraater thapl osemealasithaly b TheoWdihdgl deAretaesion may ¥aryiythes t he
roof Sec{j%fﬂﬂdrre&Lﬁrﬁgpexta Ipﬁé"%t fé%t'&%f"ﬂlne biofEsiodRa§ essenth e @firestidnQdl Poi nt's
t owar ds e car body inner Side. In the cross-section (transverse to the

| ongi t udithti¢e @nd.ecti on of the car body), it preferably runs horizontal, or
basically horizontal. The second protrusion may run towards its free end in

a straight or a curved line, the straight shape being preferred Wth
r ef er encét theiriends,dbe prairupions peierably hexe pPsofiigd $Hstace GRtCAVNIBR HIRCar RASY i t may

run Upwagdnpanéh& ﬁr%nd@d r tﬁ@ﬁ‘ﬁﬂ%%éjcé?%é'ﬁla&& 19 tHeed288 b thelfPst PhothusRM, fied

hori zont I ne pecl al "enbodi ment, the second protrusion projects
beyond t hesfifsdrssrfage istused ‘tcbnutrqm atst roghseation; Indeq case of Hﬁt $REORH PERIELSIOR: of t he

car bodyyd ([E}S{ leééﬂﬁce & uSd ﬁ)r UBh @Ssechitl foofBédtiont THd rooVEfiohdRial Revérh t he

Iongltudln grr from above, the free end of the second protrusion is
vi si bl e prefiledciurfees et their Bglgesreersham ofprhieh issopplementary daBariteheurtacfowns f or

especi al LyindQnf RAGfEssldRiibd biouliGion ehd ot a fodPeiAeANeh, i jghdshadtiohr om

above because t ocation is not dden the first protrusron
In a specambe vadeéaetweetnri eG@épﬁtf’@ffe'ﬁh@tﬂr?tﬁs'oﬁr%ﬂdr%%TQ% elementse 8?6’9

t he secogdveq)(réat(rdﬁﬁbg in a cross-sectional view, are dinmensioned in such a
way that an i1 nmagi ned connecting line fromthe free end of the first
protrusion to the free end of the second protrusion forns an angle of 400

to 500 agrfé @ﬁ%c %@ﬁ]d&)@fﬂ?@rﬁ%@kl rst betFuQ%n%%% d?f)]eétrr@rliﬂi ARGk ifreg ehd Ibntd WKich r ee

end is define ree en herw se g. an outer wall of a holl ow
chanber prfisstiroef aegtrqrb@arwla@ectw wfrlefécerhbe qurrz@%ﬁsvgmea@fét r9pt $45tign by

embodi meptahs of %Welde@%oﬁﬁ@ﬁv&?ﬁ N tRik etrﬁlﬁdfrhérﬁtprgfe%tﬂ)}lﬁr'e(ﬁﬁst%& segtidhsAth as a

guide for a welding torc second roof section is welded to the
second phes awsejectingllip at e epd odedsenc{ iseoneeciechty thefren end of Bgrfirsicul ar its

nozzl e, 8?}0"3%@;3?%&?{% E |Qf)ut| d?f?d"ﬁr@ fﬁ&ﬁ‘ir&ﬂsrdﬁ\ﬁhéd e r&6tdebtiort iBPlalcbd Bhto

pr ot rusi torch nozzle is pointed at the free end of the
second piths Frugfitee peatrugian @nd {CAB, I8 8dBnkE jobted t@ g firshPrelpusion byingaes pid

support e%elcﬁd%'nqe&%nt P5 Elaitl & ﬂ%&ggndtren HBiIng, tH@NrsFﬁr‘&trQﬁoﬂH*\a@&@v@'aO”g the free

end of the rst protrusion in tudinal direction of the car and a weld
seam can deepgirgiaidhe CortaolRaintwie ﬂf‘(? sepPROEd dp of e f§$§c‘69f(feﬁtr"2ﬂ ipteWiiEh Hed t he

abutti ngI|E|oﬂhéaﬁg%fro&asre¥:trod it qRRA¢RsSs, the welding torch remains

optimally"a n particular optinmal to create a | ap weld between the
second protrusion and the second roof section.

In a further special embodiment, the second protrusion has a projecting lip at its free end
onto which a second roof section can be placed and which may be connected to the
second roof section by means of a welded connection. In this embodiment, preferably the

second roof section also has a projecting lip at its end, which end is connected to the free



In'yet anot her enbodi ment, the second protrusion of the |ongitudinal girder
has at its underside a neans for fastening an interior panelling or other
components or assenblies. In this enbodi nent, the second protrusion of the
I ongi.tudi nal girder has a double function, nanely to act as a connecting
point for a second roof section and to act as a fastening point, e.g. for
an interior panelling such as an interior ceiling or other conponent such
as cable ducts and air-conditioning unit elenents. preferred exan?le of a

A
f ast eni nenchefdhe seepng Arefeisian, ARD i 1P, is PHt QiP thecpeapd RraEUBPBMNeE therqe! The
fast eni NG HEARSHIZERE Pfo thel IR &Rt PotrIBeN SndEARGIREN, Be jbiRed SEBRREcHIDL I USi on

or the astening neans may be nmanufactured as an integral part of the
second peretrusien by mepps obx wielsled caanemiony ExcTaate hiat dunctind paink &g $e59Nd The

| ongi t udi,Balsigh FSHRvE 83 REbBNE BDP¥ROARY fntiviih RS subidieBMB oPthe@¥icBnd han
one fi rSFt5 an%l?or_gecélng rogf ggectiong to F?g?m a corsr%%ﬁner?t \%hi ch is? rt]sed in
t he prodiget sestioninte whichdbe b okibe sacrslyepbieptioniie- or as a pre-assenbl ed
conponent. Therefore, the invention also relates to a conponent for a rail

vehi-cl e car body conprising or consisting of previously described

| ongi t udhtiae thifc erangclinndaiieth lowssectian tomiongitydital gieersPakRRGN P r oof

sect i onsgaffdi &flo lPpbsify |i;5§19ér{é wud??% el slRéSowRRBaRElinRer §idé uf theeswears pect ,
e wa

the invention relates to a sig for a rail vehicle car bod i ch at
i ts uppesecting atwhish itwe ipsaprpiecting Fomnike endeaf Heidawal glement ?F%QUPPB%? section

whi ch i nyd Dghéle! £061B08 bohRRAPbEIWeeH BNELiSe WaIl bhd Hel Idndiiuditel GiflenBEh Be

established at the transition points of the lips abutting on each other.

The first protrusion of the longitudinal girder may run upward vertically or at an angle. "At
an angle" means that in the cross-section (transverse to the longitudinal direction of the
car body) the first protrusion rises towards the inner side of the car. The first protrusion
may run towards its free end in a straight or a curved line. The protrusion may also be
straight on one side (inside or outside) and curved on the other side (inside or outside).
The curvature may connect to the curvature of the contoured roof. A special preference is

that the first protrusion extends upward at an angle.

A preferred angle of the straight-line extension of the first protrusion towards an imagined
horizontal line is in particular 20°to 70°. At a protrusion running upward at an angle, a first
roof section can be attached to advantage which runs downward at an angle at its side
ends. In particular, the angle of the first protrusion which runs upward at an angle and the
angle along the roof section are each identical at the end of the roof section, referred to

the horizontal line.

The second protrusion points towards the car body inner side. In the cross-section
(transverse to the longitudinal direction of the car body), it preferably runs horizontal, or
basically horizontal. The second protrusion may run towards its free end in a straight or a
curved line, the straight shape being preferred. With reference to the second protrusion,
basically horizontal means that it may run upward by up to 10° or downward by up to 10°

referred to an imagined horizontal line.
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a second connection point for a second roof section, arranged under the
first connection point, which in installed position points in the direction
of the car body inner side. 1In contrast to the |ongitudinal girder

descri bed above, the side wall now itself has connection points for
attaching different roof areas. Refer to the above disclosure regarding the
connection points. In other words, the side wall and the | ongitudinal

girder forman integral, common conmponent. However, the inventjon also

rel ates na %pec@hpmhwmeﬂbtheasecami PrasNBION Srejeets BeYRNAbafiFst BTSN evi ousl v

descri b%rJZBH@l i F&h@?ln Wﬁé aﬂséuo%(#tr?e SHr @6d¥“ﬁ‘1‘n5r S8NRGHRA words, tts Blebfer . This

object is a sid I'S connect ed a separately manufactured
| ongi t udthatwhgh latkingtas th@omlmlr@égléfiﬁﬁlff;@”U&‘hQVeoWeéfeﬁrﬂéldﬁWC@B conponent .

In a spegl bﬁ{ﬁ]gﬁﬁ%ﬁg nd W@oc\{%}éiileomle lflréf'?ﬁt)trtu@%nf Phis QMLBEInRIng BRWsSfor A T st

pI‘OtI‘USIOI‘l OSItIOI‘lpOECtS upwar vertlcaly or at an
angl e anespea@magmcb@cosa@lbntltm@r wmg o e aeﬁ@nd pnoyw@@frﬁ@cqhoaﬁ bgeause ther t he

first \%ldﬁ&hééaﬁen lsar%{'/hf?fdleﬁ‘ b3 S5 &H?Eélblﬁl on, arranged under the first

protrusion, I nsta p03|t|on projects in the direction of the
car body inner side and has a free end that conprises the second connection

poi nt fof, £ 86 5eeaMh: 1RO HeitA GF tHdMirst protrusion and the depth of the second
protrusion, in a cross-sectional view, are dimensioned in such a way that an imagined
connecting line from the free end of the first protrusion to the free end of the second
protrusion forms an angle of 40°to 50° against the horizontal. in the case of a projecting
lip, the free end is defined by its free end. Otherwise, e.g. an outer wall of a hollow
chamber profile is located at the free end.

The advantage of this embodiment is that the free end of the first protrusion can be used
as a guide for a welding torch when a second roof section is welded to the second
protrusion. In the process, the welding torch, in particular its nozzle, is supported at or
leaned against the free end of the first protrusion and the welding torch nozzle is pointed
at the free end of the second protrusion at which the second roof section to be joined is
supported. A welding torch aligned in this way can be guided along the free end of the first
protrusion in longitudinal direction of the car and a weld seam can be produced between
the free end of the second protrusion and the abutting flat roof part. In this process, the
welding torch remains optimally aligned, in particular optimal to create a lap weld between

the second protrusion and the second roof section.

In yet another embodiment, the second protrusion of the longitudinal girder has at its
underside a means for fastening an interior panelling or other components or assemblies.
In this embodiment, the second protrusion of the longitudinal girder has a double function,
namely to act as a connecting point for a second roof section and to act as a fastening
point, e.g. for an interior panelling such as an interior ceiling or other component such as

cable ducts and air-conditioning unit elements.

A preferred example of a fastening means is a fastening rail, in particular a C-profile rail.
The fastening means may be a fastening means attached at the second protrusion or the
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The first and/or second protrusion may be designed as already descri bed
above. In particular, a side wall nay be designed in such a way that the
first protrusion, when | ooking at its cross-section, runs upward at an
angle with a bend in relation to the car body side wall. The side wall
according to the invention together with the first and second protrusion
may be made of extruded sections, preferably nade of alum nium Wth
respect to this, also refer to the explanations above regardi ng extruded
sect i onsfastehing snekaswpdy beimepviaplttechasamivtgaslpag chiensesae BFotfHﬁ'g@’ Phan one
first ang(amﬁégggn r%%ﬁhé@ﬁ“d%ﬂ%e&ﬁbnf orm a conponent which is used in the
producti on car bodies as an assenbly unit or as a pre-assenbl ed
conponent. Therefore, the invention also relates to a conponent for a rai

vehicl e Ion&%ir%gg’géé.trﬁhggcrf%d BBvd Sl BE jShePWRY bRSIS MoREhaR bRerssi de

wal I s and one”or an one first and/or second roof sections affixed to
the si deanddrd secomdiraoheegtions to form a epmnenealivhieh istusedinthg REQFUCHIRION ¢3r a rai |

vehicle Wi%&a§§r§%€sﬁbﬁ%gﬂf\@{ :%é_éjﬁnn%@éésgﬁlﬂle'dﬁi&%ﬁoHﬁﬁtU%erﬁforrélQﬁe Pivemion

previ ous ScCri I'n particular, the car body has at | east
one fir salse cadtes txa compernant far a raik yehigla €A beRPMIRSSINIECPNYHINGRY, when

| ooki ng BlIeviBnQHﬁ §cr@3§¥c%r1?ﬂuaiﬁé‘lgji B 4 orfdl dreRdre @an ériesrirkt drifforis@@bnasect i on

proj ects” upwar eyon e second roof section. Wth respect to this, refer
to the dicstbetioneatiised o thedengdvdigalldb@erssecti ons. A special preference is a
car body on which the first roof section is an arched roof section and the
second roof section is a horizontal, or basically horizontal, roof section.

Regar di nBegardingradiutber asppeic the invastipnyelaies éha sidearaidor arall vehicle GRERPEY e whi ch
has a Ca%h@ﬂ%l’itf‘ﬁe}ﬂ{;%\‘n}d%ﬂpﬁsgﬁsCri bed. Preferred rail vehicles are
ral ehicles,

under groun ' , commuter train vehicles, |ong-distance train
vehi cl es; hiaghstaosaectionpomt {asiai firstagolaegtion whinhyn inetalled aasition rgis ygvard

pr ef erence %Eﬁicgl &g%t% alq:@[éstructi on rail vehicles. The invention al so
the use of a

relates to u ngi tudinal girder as previously described or a
: d

si de wal } as yecend cvlepticrerent foed saeond reefestieh@rrpgeduRdar the/ iRl cl e car
body. Furt%ﬁmaﬁisn bive v&HMﬁiﬂgﬂt\ﬁ?leﬁG‘do@ﬁiEﬁ pbRitiniRé BipskiibRbf the@appesiuct i on of

a rail vehicle car body wt east one first roof section and at | east
one second rih sisecti on with, when looking at it in |ongitudinal direction,
the first roof section projecting upward beyond the second roof section,

and where in the nethod ) ) .
in contrast to the longitudinal girder described above, the side wall now itself has

connection points for attaching different roof areas. Refer to the above disclosure
regarding the connection points. In other words, the side wall and the longitudinal girder

form an integral, common component.

However, the invention also relates to a component for a rail vehicle car body comprising
a previously described longitudinal girder and a side wall connected to the girder. This
object is a side wall which is connected to a separately manufactured longitudinal girder to

form an assembly unit or a pre-assembled component.

In a special embodiment, the side wall has the following elements:

- Afirst protrusion which in installed position projects upward vertically or at an angle
and has a free end that comprises the first connection point for the first roof section;
and/or

- A second protrusion, arranged under the first protrusion, which in installed position
projects in the direction of the car body inner side and has a free end that comprises

the second connection point for the second roof section.
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a) 'a single-piece longitudinal girder is arranged both above the area of
the right car body side wall and above the area of the left car body side
wal1 of a car body, the |ongitudinal girder conprising the follow ng

el ements: a first connection point for a first roof section pointing
upward verticalty or at an angle in the direction of the car body inner
side; a second connection point for a second roof section, arranged under
the first connection point, which in installed position points in the
direction of the car body inner side; a third connection point for a car

body si dﬁwe‘é?rg aﬁ%rcslécbr'ih br’&%hé‘brh fithyRRddsighBd lé@laﬁéédyCUB&BM@édjavaedlﬂvmward at
an angl e; a right and | eft car, body Sldev% oi.ned to the third

connect i RATtigHAME §ldeVV6t"HEa)t %dﬁ%gﬁﬁdt'[]éP%P Wy i e firsh p’Bk‘éS'?ﬁ WRSe than one
first gl%klﬁﬁﬁf |'té)&§ssa§é'ctlbﬁ' RS upRardne af1'arn§Fe WiNAB&d iARelBBdMiosh®tart Bislyt wo

| ongi t udi na ders and one or nore than one second roof sections are

j oi ned tﬁth@|second connection points of the two |ongitudinal girders, so
that the first and second roof sections are arranged in | ongitudinal
direction of the car and either just one first or %gft ongpsecond r oof

secti on Tke sife #alaacerding to Hiegnyastirm inoethes with Ahefirst #pd $85R07 PIRYUARN "% der .

be made of extruded sections, preferably made of aluminium. With respect to this, also

refer to the explanations above regarding extruded sections.

The side wall described may be joined with one or more than one first and/or second roof
sections to form a component which is used in the production of car bodies as an
assembly unit or as a pre-assembled component. Therefore, the invention also relates to
a component for a rail vehicle car body comprising or consisting of previously described
side walls and one or more than one first and/or second roof sections affixed to the side

walls.

Furthermore, the invention relates to a car body for a rail vehicle which has a previously
described longitudinal girder or a previously described side wall. In particular, the car body
has at least one first roof section and at least one second roof section and, when Iooking
at the car body in longitudinal direction, the first roof section projects upward beyond the
second roof section. With respect to this, refer to the disclosure above regarding roof
sections. A special preference is a car body on which the first roof section is an arched
roof section and the second roof section is a horizontal, or basically horizontal, roof

section.

Regarding yet another aspect, the invention relates to a rail vehicle which has a car body
as previously described. Preferred rail vehicles are underground rail vehicles, commuter
train vehicles, long-distance train vehicles, high-speed train vehicles and tramway
vehicles. A special preference are integral construction rail vehicles.

The invention also relates to the use of a longitudinal girder as previously described or a

side wall as previously described as a component for a rail vehicle car body.
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" A longitudinal girder as already described above, including all special and
preferred enbodi nents, can be used in the nethod. In step a) of the nethod,
a longitudinal girder according to the invention can be used as a girder on
the right side or the left side of the car body in the direction of travel.
in a variant of the method, a joining device, in particular a welding
torch, is guided along the second connection point, in particular along a

second protrusion, when one or nore than one first roof sections are joined
to the fFlﬂrﬁlef@éfﬁwé’lﬁ'Wﬁf‘t'ﬁﬁlfﬂ@teslt%amﬁﬂt‘q’%fﬁfHte Rredugtipn pa rfhphidpsgasbody n

further ym hﬁ@ést@netﬁ#’& r@@ts@@l%n #hd Ai1dHsNBné 838 rodfseBRIr With! WhiendooMiigdi ng
torch, is guid lgcg the first connection paint, in artlcul ar along a
r

* first pr%ttl?lﬂéq)rtﬂ'illd'\ﬂ/h estirn, dhe firstreof sactan BW%‘@@HH‘MW&WO@%W%Q”%W
joined tQq E@%@ﬁcg{b@vﬁé}gr}g%lrﬁ)&{hwl nt, in particular to a second
T

pr ot r usi on. e car bod be manuf actur ed has at | east one first roof
section @nd agingle-pigee Jﬂﬁ@'t%%rﬂd{dﬁwéﬁ’@@%q pth abpve the aser@itadtigcal he roof

Sections capohyp |@é'vﬁﬂ'aﬂh%b9€e a4 ofthe VUl dar 388y ElBSKA%H@H cBebsRY Heal first
roof sections ¥F§1at alternate wth one second roof section or nore than on

second roof lengiudingl ginder eampyising the dalicying alegmedinect at | east one third roof

section to the, h%ﬂ%ﬁr{é@hmﬂ)mﬁﬂfbﬂ@ﬁrs@?ooﬁ‘ Bé&ctibh p%tntlﬁ? upRErdSRERAMly soARCt i on
point. In a special enbodi nent of a car_body, roof sections are

i nt ended to beandiaindhe directiontoh thergas RedyuinAer @d9: end of the car body, and

bet ween them a, gotnaWoRAedBATORE fdrlatizcordd ok SédlibRJarpdrRed unbiedthe firget hod are
preferably carried out usin joining technology that requires heating of

t he conponent sCAHEBLON Qﬂ"ﬁewﬁ'cwr‘s'ﬂé@ﬂ PRSitaNRaiNeE B the dieqlian Rl dhesar Hogy der ed
connection. HoyR¥Edide: 9!l Uing or riveting are also conceivable. There may be

an openi ng between a first roof section and a second roof section, provided
that the firsta ghigrcosaestionPoitéy afsr bady sideywal shighdn g’kﬂﬁ"@dé’PS'f'%p?'F‘ nsition

point. In an ogdenal of HbWRRErdSH: BR aAflet he net hod, openings between first
roof sections and second roof sections are closed. For exanpl e, a gable

el ement Blcla right and B deft casibogy sigeyrad e ipinadyto dhexipisd caBNecian peints fgr‘ihehﬁ(‘ﬁp be
inserted i nighdill§inQRARIeRY and connected to the edge of the first roof
section at its upper edge and to the edge of the second roof sectlon at its
| oner ed@e, PPN @?oa%rﬁanweﬁwﬁgoféﬁcquwwwﬁeém st conpegtign RS of they
wel di ng. Em?@g'ld?%ﬂ&&nélfglrhgl‘% alrf@IVd?\'étdr%ré'ﬂ%nd&r%csre'cgﬁdjrd&?b@dﬂoﬁ’é‘ﬁie’“jgmbéﬁ@r ence
to the attached draw ngs he figqures show the foll ow ﬁ

the second connectlon points of the two longitudinal girders, so that the first and

second roof sections are arranged in longitudinal direction of the car and either just

one first or just one second roof section is arranged in a longitudinal section of the

longitudinal girder.

A longitudinal girder as already described above, including all special and preferred
embodiments, can be used in the method. In step a) of the method, a longitudinal girder
according to the invention can be used as a girder on the right side or the left side of the

car body in the direction of travel.

In a variant of the method, a joining device, in particular a welding torch, is guided along
the second connection point, in particular along a second protrusion, when one or more
than one first roof sections are joined to the first connection point, in particular to a first

protrusion.

In a further variant of the method, a joining device, in particular a welding torch, is guided

along the first connection point, in particular along a first protrusion, when one or more
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Fig. la, Ib The car body of a rail vehicle in two different perspectives
Fig. 2A cross-section of the car body as shown in Fig. Ib along the line
I-1- Fig. 3A magnification of detail X of Fig. 2 showing a |ongitudinal
girder with an attached contoured roof Fig. 4An enlarged detail of Fig. 3
showi ng the transition fromlongitudinal girder to contoured roof Fig. 5a,
5b The production of a wel ded connection between contoured roof and
| ongi t udi nal girder :

than one second roof sections are joined to the second connection point, in particular to a

second protrusion.

The car body to be manufactured has at least one first roof section and at least one
second roof section. The arrangement of the roof sections can in principle be chosen at
will and there may be several first roof sections that alternate with one second roof section
or more than on second roof section. It is also possible to connect at least one third roof
section to the longitudinal girder at the first or the second connection point. In a special
embodiment of a car body, flat roof sections are intended to be installed at the front and
rear end of the car body, and between them a contoured roof section. The joining steps of
the method are preferably carried out using a joining technology that requires heating of
the components to be joined. A special preference is a welded or a soldered connection.
However, gluing dr riveting are also conceivable. '

There may be an opening between a first roof section and a second roof section, provided
that the first roof section does not already form a gable at the transition point. In an
optional further step of the method, openings between first roof sections and second roof
sections are closed. For example, a gable element such as a sheet or an appropriately
shaped hollow section may be inserted into the opening and connected to the edge of the
first roof section at its upper edge and to the edge of the second roof section at its lower

edge, preferably by means of a join connection, in particular by welding.

Embodiments of the invention are described below making reference to the attached
drawings. The figures show the following:

Fig. 1a, 1b The car body of a rail vehicle in two different perspectives
Fig. 2 A cross-section of the car body as shown in Fig. 1b along the line I-|

Fig. 3 A magnification of detail X of Fig. 2 showing a longitudinal girder with an
attached contoured roof

Fig. 4 An enlarged detail of Fig. 3 showing the transition from longitudinal girder to
contoured roof
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Fig. 6A cross-section of the car body as shown in Fig. |b along the line
I'1-11 Fig. 7A magnification of detail Y of Fig. 6 showing a |ongitudinal
girder with an attached flat roof Fig. 8A detail of Fig. 7 show ng the
transition froma longitudinal girder to a flat roof Fig. 9The production
of a wel ded connection between a |ongitudinal girder and a flat roof

el ement Fig. 10A longitudinal girder in the area of a flat roof, the first

protrusion featuring a drai nage duct
Fig. 5a, 5b The production of a welded connection between contoured roof and

longitudinal girder
Fig. 6 A cross-section of the car body as shown in Fig. 1b along the line Il-Il

Fig. 7 A magnification of detail Y of Fig. 6 showing a longitudinal girder with an
attached flat roof

Fig. 8 A detail of Fig. 7 showing the transition from a longitudinal girder to a flat roof

Fig. 9 The production of a welded connection between a longitudinal girder and a

flat roof element

Fig. 10 A longitudinal girder in the area of a flat roof, the first protrusion featuring a

drainage duct

Fig. 1a and 1b show a rail vehicle car body 1, with Fig. 1a showing a view from above at
an angle and Fig. 1b showing a side view. The car body has a head structure which in the
figure is located at the right end of the car body and the view in both figures is on the right
side wall 2. At its front and rear end, the car body has a horizontal car body roof 3 as
second roof section (flat roof). An arched car body roof 4 (contoured roof) as first roof
section is located between this. Furthermore, Fig. 1a and 1b show window openings 5 and
door openings 6 in the side wall. An opening 7 exists between the contoured roof 4 and
the flat roofs 3. '

Fig. 2 shows a cross-section of the car body der Fig. 1b along the line I-l. The cross-
sectional view is of the area of the car body where a contoured roof is located. The right
car body side wall 2, the left car body side wall 8, the car body bottom 9 and the
contoured roof 4 are shown. The longitudinal girder according to the invention is arranged
in the marked section X and explained with the help of Fig. 3. The car body bottom 9, the
side walls 2, 8, the contoured roof 4 and the longitudinal girder are made of extruded

sections with of a holiow chamber structure.

Fig. 3 shows the longitudinal girder according to the invention 10 with an attached right
car body side wall 2 and an attached contoured roof 4. The longitudinal girder 10 is shown
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" Fig. la and I b show a rail vehicle car body 1, with Fig. la showing a view
fromabove at an angle and Fig. | b showing a side view. The car body has a
head structure which in the figure is located at the right end of the car
body and the viewin both figures is on the right side wall 2. At its front
and rear end, the car body has a horizontal car body roof 3 as second roof
section (flat roof). An arched car body roof 4 (contoured roof) as first
roof section is |ocated between this. Furthernore gn and. | b show

wi ndow casemtiasobusethheliowrchapber Ripdlegoifacilitaig déﬁ“ﬂ%t (Weffq ”ﬁﬂhto%'ﬁ‘png 7 exists
bet ween éotr'r‘ﬁ)o‘r\@ﬂ#so*l"ﬁlgqjs ﬁr@RJIy 4 gﬁdﬁrctrﬁﬁre%rﬁhtrdrpéﬁﬁd&s rfot éhead tRdIONS a

Cross-section o | ong t he

cr 0ss- sdonginigal erctﬂmpé\aéfto baaagedd acﬂ*at?'lﬁi d&ﬁ%’”ﬁ(‘f&?‘ W/h’b?fé‘l %Oﬂé%?i[ﬂf’éé r oof
is |ocat da i Ag@,an bgbref&asry bé]ﬂ}ﬁe§é Bt Imatie df famnh.ﬁtrn Tas Idrgydinaidgrdenl | 8,

t he car ody he contoured roof 4 are shown. The Ig gr t udi nal
gi r der aﬂbcﬁmrmaqig:ftadwdlﬁ\e Chﬂméﬁ'mr@'ﬁ'er has firshgretusian { i dhatrpivtsRwatd 2haN X and

expl ai ne&hﬁﬂé h Iﬂ’?b%neﬁ Ige fr§e eﬂ_cﬁ‘¢2 fotins eirsb&drineBiich pdit@orsd ket wal | s 2,
oured roo

8, the co Itudi nal girder are nade of extruded
sect i onsroaf section. la ﬂlﬂ@)?l”‘@@ﬂ@lﬁéﬁhﬁ@? ag el iRy 'P?fqt IS v e "8RGN udi nal

gi rder a‘?"i%éﬂél@%frﬂ% \Fvg!@edi BHﬁfgctr@rﬁ‘arJe%Wntrh g ﬂdmfﬁ(ﬂthem@mé toer body side
0

wall 2 and an attach contoured ro

4. The Ion 'éél nﬁ] |rdC{iA:§LO is
shown abnﬂtmgwﬁﬁrd@rh% TRACCBNPEHEI9E 1 3PVIRF 3 fre 4chingf 1%tinction
f rom nei ghRoyd %&ﬁ&’@@%‘%ﬂ&ﬁ orrw‘f'o?a'séccffﬁlrr@bb’se%tl&f %@'s@cér@ﬁr@&ﬂﬂbrﬁiﬂBOn and

o)

does not nean t ngi u inal girder. 10 has ter| al

di f f er enpoiftsdierizersallygn the @'Eﬁ?ﬁ'@ﬁh pgtae,cgblpow igpersiag %ﬂé’ |§/§rrpn@edew%lr g}ea al |
these pag%ﬁ%%ﬁ 1?9?‘?(1 @kt bHU&r@r’r YiMs {bAfed @ﬂ%etéﬁﬁblé‘aiharﬁbérdﬁé hbflow Ebﬁrﬁ'@é’r of a
rofi

hol | ow ¢ as a first protrusian oints uEward at an
angl e angrofiesang taperedéhtﬂ'eﬁzectnﬁ@fﬁtﬁéf@e&ﬁ‘e 127 *F%F?Fé’nfjlﬁ’é"t Ysjary TI§ ANEES; on
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roof 4 is welde free end . Details of the wel ded connection

are gi veh4iTherreg enﬁ tﬂe@fcﬁﬁCO'FQrP'toﬁéP'ﬁBﬂ@ is pojOCENe PerAUsanC Rt @8'S10 has a
second péf?écfh‘éﬁ'n?ﬁ\]gslé)’re‘é‘otf thedcal b68y. ﬁ"h@ chftbodySutér Siée iBhelarkéd Wik e Ibtier Aecond

connection polnt for a second roof section. The second rotrusion 13 points
a
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under t h ibh fihe PFaWr{]H%b%H e&%ensmeofrner Sille WEPDROHEISARe ﬂ;érdeﬂrnfe@fe[WéanfarOne

srnglec er 0 | ow chanber profile and tapere he direction of

its freebedydinner sidshB a@é@@hb"@f@ﬂ?’lﬂﬁd%ﬁ afgorﬂegft%m?e%forwf‘\%t IO¥ee: of a
hol | ow ChagblkeRTing id s AMidRRRNARY bRohdIn B theaideaiIch. A ddirekperaiind 14. The

free end second protrusion 13 is not occu caus(g no flat _roof is
at t ached brakenfine ISaalecasmwrt iRdigar 588 pe seaR inckig- E@&“&ﬁeéim Preusion iy ked

wWith the R &l Hfectioh Aintl eat ltgiréjeéts Beydrepet her
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of the cégngriudlyahgrﬁerﬁglswnsectﬂd f%@?éﬁhr@dwap@ 15 in the formof a
C-profile rail which is open at its underside is provr ded in the bottom
side of the second protrusion 13. The C-profile rail i

S art of
t he ext r déd loyearendnthe lawarisecliognntd h@n"ﬂ’ol"PS 18\H¢PE‘IQWHQSIGFQCE Om’r’é t?"gﬁ aﬁl tHe
connecti g &@%t%hrch ﬁ\ﬁ)’ | 3 &S%Eﬂlr@?rérﬁ 1R edd& thosige Wéﬂlth’ié sgprﬁditeld Theis

connecte its | ower end per section 16

has two lippd8asd Bamre t:@rmcw \@Hb‘Pﬁ%‘tQ’ﬁ'éﬁf by Sueansof areeld. r’(med%byat © RSSO0
l'ips 19 8{ Rh@éﬁtthggrdfervﬁg‘ég'ﬁd ﬁr@%ﬁrtu&rh&l g‘-ir'd@?W‘@Jr'rts?ovéHr%e@tmpm ifaddhe |ips

18 and 19 are connect each neans of a wel.d, V\Q)ere g&lrh
connect i dhe pebogigent showy], e sige Waﬁzé‘ﬂﬁﬂ’ 'iaﬁeﬁl fegtegingFaeans|20gn thesiorm 6! its
| ower se bfﬂé‘éi , 1s made. In the enbodi nent shown, the side wall 2 al so
has a fastening neans 20 in the form of aC—profrIerarI
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" Fig. 4 shows an enlarged detail of Fig. 3 showi ng the connection point
between the first protrusion 11 of the longitudinal girder 10 and the
contoured roof 4. It can be seen in Fig. 4 that the first protrusion 11 of
the longitudinal girder 10 has a projecting lip 30 at its free end 12 on
whi.ch the contoured roof 4 is placed. At its end 31, the contoured roof 4
has a projecting lip 32 mhlch is supported on the first protrusion 11 at

the car body outer side. gq% to equalise production tolerances js forned
bet ween Fige4 shewsan erlatged dehab friced Shewing4he Rennestoeprintbetyeen Kg first

| ongi t udj, g S|9h f 8§ thkQondiuding 3N488hd B d¥ntduPed RRf Ui |pc§2be tbén ihimgt

protrusion has a deepeni n into with the lip 32 is fitted to create a

f1 ush trémattheofﬁstmr@tw&l%tb@%h@mr@auqhadfg'rdetwhtﬁea PeiRsting 4P 482t &% feRr 10.
Lap wel d%r%@ ?o{?mwﬁcﬁéi?@ﬁtﬂﬁrge 65 |§ﬂla€§d|AtF?ts%%dQ’,f1 fh'é%oﬁ%?édﬂo@% haohk and at

t he end 8|tuma gi rder bto oin the contoured
roof 4 tprojaeting hte§2 whighipsiportag onjthestirshprairkgien a,hatjtie 6"1“ ol OPtﬂﬁéIdPu i nal

gi rder 18a&t5@qu§ﬁé@ﬁ%b&ﬁn85ler%‘d€& 3 f&ﬁte‘d HetwSdHE enB 3 i thedsbridifled Roof

Mbr eover etail of the extension of the Iong&h ?I nal

gi rder 16ang Th%ﬁ@ﬂ t2.0f the longitvdipal g Aerot0. P Ereceantagh Yt e tBRte 8
section EM@%H 14 'h%s a%@béhtﬁg B8 int8 wite &e 321 dit18d %6 &@atead flush trahsmbansver se
Iy s

directio hows a section in transverse direction. gan be

seen in fpm. th%ﬁomtﬁld’@dtfw 4 ta s longitudinal girderdo. kap yelds qee BiodyeRd ?)tltB%E”
It extengs oy §@Httth§ %%Bfeﬁ%@f%d%ﬂté)énd @oﬂ@@d&dﬁe IoY\Qﬂth‘hdl ?lrdérstldlbe in

Fig. ba at t e rg border of the figure, he ot her en <|'tli
body, V\hlod!hthiesiOBWUfQﬁ’efOPfe‘Ho tQPéréeﬁﬂdli?(j’f tf?é"ﬁtﬂmtﬁ'dﬁowtkpfr}he 'qftsl'tt' Ba'ﬂ gure.

The 'Onggt&ﬂ'1roath&bfdaﬁénota(bf's§c@éWéttge%hbhntrhle. t5a’iaﬁdl bb. Wordo prg sdhe side
wal | e roof and is also called 5b _show t he

accessi bphowsya getail theiextansignaf thesipagituginag @qur HQ "btoaaﬁtft'n% H"%‘?“OQ peded
connecti gg %oﬁ/hn Eﬁtﬁn&%té)éﬁcﬁsn £ c?h‘lthe'ldh%lttﬁ@hﬁl'g‘tﬁeﬂ 0 &Y 5@|deavaut2emappl i ed

fromthe I nne car Pr oduce a wel d seantS first
pr ot r usi Hﬁn%rﬁesd'@@b‘@ef'gal@ WSWS& $RSUOR tnHERNSVerae difedipn: b carPe §P8N thhe

second pFEf SH%aQﬂtelléngltJdld&%i?&e?QWS oﬁé‘éﬁn@“@'pﬁbcﬁgl d. (itrék'fer@@ withputeseam toeml eaned
e

agai nst t second protrusion % )§ed al on econ?g rotrHS| on 13

in | ongl poelPRAP! tﬁlp@é&b@ctynwachﬂwsehrm ya@t e ﬂf&ean Be{19ys: 1ordngi g.
5b) . Bpefseﬁd‘ef"ﬁe%aﬁﬁé‘dy' RRichh e 18t side anQYS:ibét' rﬂftiglsldl@lnhhé\ﬁ drb | |

shown in ? . his I'sS a section throu an area of ar y
whi ch a fThafongieding girdent§ is,as@naqthis the H@htltﬂﬂ #gR ofjthedride ‘ét%'t:%FQﬂhﬁdO? ¢t he

i nventiognd @ :996‘8@%55‘!0;5 E’ﬁbr&qfl Q’i&jé/rtoSSbjﬁtdWhle%caessﬂ)lltt@ohh@ flf'slt Fotfuaph 13.
Apart fromthat, the panatlons regarding Fig rﬁﬁb% erre&éofor a

further &(d’l‘%tﬁ@ﬁp@iwn(ﬁf atwalded epnnectin with theg:ﬁ@\ggre(g Q"Bglt% Rtail v
of Fig. GanfeSphfedfRim te lhﬁeraéidea&hﬁ‘élcérfbddb% brodl6e Q'Wéldlgeam WheGhisthere is

the third connection point - of | ower “section 16 and a flat roof 3 is
at t ached prajrusies mr'ééc%ﬂ%'bmobwelﬁtﬁ@ %@Hh‘d‘ed\eég QUL S g secand RPESIANLG 12 of

the fi rSt13pl'f Hétféé%h@nth%Mélﬁn@%rcWQ@Hﬁ'y%@eﬁﬁg Iéat?*n@dl&bﬁ'héﬂﬁb@@c&lli grefgdicys at
t he car so i'n the roof area he protruysion tEg ec s. beyond

the | evel13(@Indt9h'@eﬂlaéﬁn9rt6%ﬁe®n§|mm&bﬁlprbb3 tﬁé%@”&g'”é' QifegHon; Bf YdkVi ces
(not shoyplidd'gt<tibsth B8 gd)e flat roof such as air-conditioning units.
Dependi ng orlt qjﬁe&gél)nensgonds? of such a device and the protrusion 11, the
protrusion nmay hide the device wholly or partly towards the car body outer

si de A y)wtﬁ;dt 8 s%h?ré%eet.oﬁ thrétrgwa éd?%o@*ql%ldrbrtﬁéﬂlﬂt@flill sIh@whlngF'fg ip. thieisfd gure) .

Refer t or an expl anation of other features of 8
shows an seetmrtgwghen@wa @ffthﬂcgr bogy; Tninwrticra Hagoef s @ffixgd ﬂi%‘?"@tudgﬁ’é f1at
Ir goaefaf fa,.r %E'ac%@ Hﬁ&tnwhﬂdm olcdnRbets e ERMRLY ‘sJFélbdells @i s@@fhemat kdof ghown

he second protrusion 13 has a projecting lip 40

on whi ch/tphafmtt@tmede*wangns gpIdieda. Amaye retegred 10 far RSURRENt our ed r oof
3 has a IgyBlafiidbs rbhe second protrusion 13 is supported. To create a
flat junctP(a)ln E)OI n}tm%)ﬁéhmeen the flat roof 3 and the second protrusion 13,
t he second protru5|on 13 has a deepening 43 into which the lip 42 of the

flat roof 1 obieRd 6 A sldanedit2idiaakndd ek i epll t he
car (in Vﬁ.%’\lafénﬁo |rec d@éﬁ?g%{@etg |gut%g) ats the end 44 of the |lip. 42 and

at the erd -L‘rBmeh here is the thied tqsmjeetlcm R -fiohiherlpwer sectign {1 fand adlgt @%3 1% of
the protrusion 13. Fig. 9 shows how the unoccupied first protrusion 11 can
be used as guide for a welding torch 50. The welding torch 50 is guided

al ong the protrusion 11 in |ongitudinaljgdirection of the car (view ng
direction) to produce a weld between the flat roof 3 and the second
protrusion 13. The welding torch nozzle 51 of the welding torch 50 is
supported at the edge of the prolectlng I|p 30 at the free end 12 of the
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" the free end 12 of the first protrusion 11, the end 12 - here in the form
of a termnal profile web - forns itself the outernost point and the
supporting point for the welding torch nozzle 51. In that case, the first
protrusion 11 would ideally be dinmensioned in such a way that an inagi ned
connecting line fromthe free end 12 to the free end 14 would form an angle
of 45 against the horizontal. Fig. 9 also shows the very good accessibility

for welding of the junction point of the flat roof 3 with the second
pr ot r usi attached &t theriieelenddidtal dhansgeogd pettusioacisudbe frre e8d d8iedtheretr usi on 13

proj ect spBeNang 1§ RendtlobSlpidd QM e é)‘?&rd]siori L r@ﬂ{dlt@ﬁttﬁé c&H BRIg talsdnn eIt hi s

figure horlzontally towards the ? shows t he draining of aflat
roof ar emoBare@hEnhd progrusipn di rpcmeqsﬁ bemor@ftha qvek@ﬂﬂejﬁatﬁa@f andiean beopusess

dr ai nagecﬁié'gde fidier ﬁg ngesf ('nBﬁéthn@HsEh‘-‘rle Bnlde ﬁé}%bfsstuéh @§ aﬁ%nénh&ﬁ]h@

chamber a ho ow c |l e as shown e. g? 3 and 4 and this
hol | ow cmtsb@eperyilrms@rutr@si"ae@ﬁimmt@écma@@quﬁ@d %Prﬁﬁﬁtqso'ﬂlué’tth%?f%rh‘é@nl n

| ongi tudin |h|0% ga%ﬂgé;wﬁ& (frrclng)r? @Q@SQH& Marado‘agg)u%‘rs?de(ﬁ whB® 1d8kipg laugi on 11.

The drai na penin to an outlet o enl ng 61.
The i nl etromplesside ( feunéeiwow@hh@él@%é@de)r ﬁ?ﬁﬁféoﬂgaﬁ forqst explanation of0them "t he
area of fhe ilol@atzopening, the walls of the hollow profile chanber of the
first protrusion %1 are partly renoved, which has created a drai nage niche.
Areas of the hollow profile chanber of the first protrusion 11 in which a

drai nagng ghb\ﬁs Qﬁ’%nl’a@e@%ﬁil & 'Hg. (?" |ﬁ§\ﬁlﬂ:htlﬁe ﬁm@{léﬂ Smﬁl"of tﬁé‘ﬂat%ﬁf':ﬁtb tepeni ng

61 is | oc tom ar ea of hol | ow profi chamber of the first

prot r usi egcond pmtdlsictﬁ‘c&@dh%llongﬁéj“ﬂﬂigtré‘?ﬁ 1:9('315%W'I‘ tﬂ’@e"%' d’é't%ﬁﬂd 84188 the

rotr ta nb
bt %t he 1 Sebopd FRELSIA e b *’“*’“ﬁ@&g‘" zzﬁvgfﬁ”ageii‘mf"ﬁé’“?‘?;fn@"’s?.‘%E@eﬁtﬂ%ser s
en uay

t hat wat end #1.0e aenteeredireof § kasmlp ichehg sesangRIPIrYSIRD BLISISEPPYENi ng 61
that poi *T'F% ééh‘?é/‘@‘f@ﬁgr&?ﬂoﬂﬁafdg BEiwRleR thé fiatosH @aﬁlﬁth@%@é&id’@r@lrﬁéléﬂ $9 th® | eave

the profi anber Irst protrusion open at the side and to drain

wat er of pecamddieirusicm 3 wemﬁﬁ@oenm %IetOdm'Pfethedﬁe‘}% Qfdh%fiat raof e lePcket 62
I's wel de%etc@ GaEré‘?rofdgfzéé inf6 ItDHﬁnhpd‘lreEﬁon 5t Rar Wh@ﬁﬁ\g%@cﬁlﬁl inemeaghrefat o t he

pi pe soc rain water flowing off to speC|f | ocations at the
under car thesgnsl 44@tthe lip A pnd At tthﬁ@nédﬁ a5 #gylip140 @d?'”é%ﬂi‘ilre‘)ft%totth%frﬁ% gide of
the track,heg, T&?us‘?’dr[(?é:t'on of flow of the water flowing off fromthe fl at
roof section ? I's marked by arrows. As indicated by the arrows, water is
routed fromthe flat roof to the end of the car. Patent clains

1. Longi t\*ﬂie@%hogé 'hgﬁrthé% Zcﬁﬁiédﬁrsrt Pl'cltru‘é%h'ﬁ'c%ncb'éruslé@% i'd)efoﬁ@Wérdlr@ ng a

first conrfection poin Irst roof section ( chin installed
posi ti ontqseh AP sThﬁpMﬁﬁldg Jaseh PR i gujdest algng Hye Riplgusion i H‘H@”Qﬂ‘i“?@éw'ﬁ‘?t'% % he

car body yiae évné\hﬂﬁidnrééﬁf V\zf& Grole&a Wkid BrRE&PNE 1RPRIEe bh@hdidahd (14) for a

second roof S ininstalled position points in the direction

of the carotiysigp 1|3nﬂib¢ welding tes)h wdeﬁﬁu%wq welding dorgB §0unsrRPorige at thest
connect i @RyP8f Ak pkdidating lip 30 at the free end 12 of the first protrusion 11 and the opening

52 of the welding torch nozzle 51 is pointed at the free end 14 of the second protrusion
13. By guiding the welding torch along the end of the lip 30 at the free end 12 of the first
protrusion 11 in longitudinal direction of the car in such a way, the welding torch remains
aligned at the optimal angle, which is about 45°in this case, to produce a lap weld
between the flat roof 3 and the second protrusion 13. In the embodiment shown here, the
welding torch nozzle 51 is supported at the end of the lip 30. In the embodiment shown
here, the length of the first protrusion 11, including lip 30, and the length of the second
protrusion 13 are dimensioned in such a way that an imagined connecting line from the
end of the lip 30 to the free end 14 of the second protrusion 13 forms an angle of about
45° against the horizontal (here, for example, the roof line of the flat roof 3). The
outermost point of the protrusion 11 is the end 35 of the lip 30. If no lip 30 is provided at

19



a third connection point (17) for a car body side wall (2, 8) which in
instal |l ed position points downward or downward at an angle; the

| ongi tudi nal girder being one single part. 2. Longitudinal girder according
to claim1, conprising a section (16) which in installed position is a

| ower section and conprises the third connection point (17); a first
protrusion (11) which in installed position projects upward vertically or

at an angle in the direction of the car body inner side with a free end
t hat corpeifreesndH@ of thesfirstauaifesion bh t'm)?'ﬁfﬂ1%I2}"eﬁed9”19nf8”'f‘iofétte’5"5@l’ section

(4); an%rBﬁle@ve%ecqgﬁjnﬂfs%‘fﬁﬁ@%ﬁ@rnﬁé&bo?ﬁhéﬁd‘tﬁe@uyﬂ&ilﬁé b6iflt feP &t waiingr 0] ect s

in the rection o e car i nher sid ed under the
first priotahumizaa Sdntn thabcaéefhhéélr%@fpttusw Hdﬁ?}w isleglly %d@@%@ﬁae@m tion

point ( %Qvg%ﬂ{alt tah?rn%&ﬁé’@govd]n%eﬂngslﬁ%tﬂd?ﬁtr(@f}ee énd 12R%hé Pr@é BAd 19iWoURS form

accordi ng n installed position the secon? protrusion
(13) pr cireangle bedasragainstthei hoszopalo Figug ialse Shows thevery 8p9dAccasSIBIMYARE i on.

welding of the junction point of the flat roof 3 with the second protrusion 13 of the
longitudinal girder because the second protrusion 13 projects beyond the first protrusion
11 in horizontal direction (in this figure horizontally towards the left).

Fig. 10 shows the draining of a flat roof area 3. The first protrusion 11 of a longitudinal
girder 10 has a drainage duct inside. The first protrusion 11 consists of one single
chamber of a hollow chamber profile as shown e.g. in Fig. 3 and 4 and this hollow
chamber is used as a drainage duct. The drainage duct extends in longitudinal direction of
the car and only along part of the protrusion 11. The drainage duct runs from an inlet
opening 60 to an outlet opening 61. The inlet opening 60 can be accessed from a flat roof
section 3. In the area of the inlet opening, the walls of the hollow profile chamber of the
first protrusion 11 are partly removed, which has created a drainage niche. Areas of the
hollow profile chamber of the first protrusion 11 in which a drainage duct is not intended
are closed by a plate 64. The outlet opening 61 is located in the bottom area of the hollow
profile chamber of the first protrusion 11 and located at the bottom at the long-side end 63
of the protrusion 11 and hence at the end of the car body 1. The profile chamber of the
first protrusion is closed by a plate 65 at the long-side end 63, so that water flowing off is
drained exclusively through the outlet opening 61 that points downward. In principle, it
would be conceivable also to leave the profile chamber of the first protrusion open at the
side and to drain water off through this opening. At the outlet opening 61, a pipe socket 62
is welded to the first protrusion 11. Further pipes can be connected to the pipe socket 62
to drain water flowing off to specific locations at the undercarriage (not shown) of the car
body 1, for example to the centre of the track bed. The direction of flow of the water
flowing off from the flat roof section 3 is marked by arrows. As indicated by the arrows,

water is routed from the flat roof to the end of the car.
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4. 'Longi tudinal girder according to claim3, on which the depth of the
first protrusion and the depth of the second protrusion are dinensioned in
such a way that an imagi ned connecting line fromthe free end of the first
protrusion to the free end of the second protrusion fornms an angle of 400
to.500 agai nst the horizontal. 5. Longitudinal girder according to one of
the previous clains, on which the second protrusion (13) has at its
undersi de a fastenlng means (15) for fastening an interior panelling or

ot her con@eneiMSor assemblies. 6. Longitudinal girder according to one of
the previous clains, on which the first protrusion has a drai nage duct

I nside. 7. Side mall for a rail vehicle car which at its upper end

conpri seb  hongitusinabeiries €1Q)der %)Eﬁ"rYFh‘P@rcaébP‘i’)fg @W'S@Qct i on which in

installed posi{ g c&ﬂe@ﬁoﬁ Wﬁﬁﬁﬂ 184 titst Alof Yedondd) ﬁﬂc@%hﬁalledﬁxﬁ&@ﬁnd
connecti on poi nt a second roof section, arran

connecti on poi FPﬁ'ntS\MﬁWéW vertiGaly paat W’]ﬁ&i”tth%ﬁ'r%'PﬁtogtrﬁerFaf ﬁ%éwf‘P%fcﬁ'ﬁ?%n of |

the car body idesct&id8by8. Car body of a rail vehicle, conprising a

| ongi t udi nal girder accord| ng to one of the clains, 1 to
according to ga 8esand. connectlon%omt (14) for a second roof section (3) wt%ch in mstalll de vall

position points in the direction of the car body inner side (B) and which is
arranged under the first connection point (12);

- athird connection point (17) for a car body side wall (2, 8) which in installed
position points downward or downward at an angle;

the longitudinal girder being one single part.

2. Longitudinal girder according to claim 1, comprising

- a section (16) which in installed position is a lower section and comprises the
third connection point (17);

- afirst protrusion (11) which in installed position projects upward vertically or at an
angle in the direction of the car body inner side with a free end that comprises the
first connection point (12) for the first roof section (4); and/or

- asecond protrusion (13) which in installed position projects in the direction of the
car body inner side (B), is arranged under the first protrusion and has a free end
that comprises the second connection point (14) for the second roof section (3).

3. Longitudinal girder according to claim 2, on which in installed position the second
protrusion (13) projects beyond the first protrusion (11) in horizontal direction.

4. Longitudinal girder according to claim 3, on which the depth of the first protrusion and
the depth of the second protrusion are dimensioned in such a way that an imagined
connecting line from the free end of the first protrusion to the free end of the second
protrusion forms an angle of 40°to 50° against the horizontal.

5. Longitudinal girder according to one of the previous claims, on which the second

protrusion (13) has at its underside a fastening means (15) for fastening an interior

panelling or other components or assemblies.
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9. ‘Car body according to claim8, conprising at |east one first roof
section and at |east one second roof section, with the first roof section
proj ecting upward beyond the second roof section. 10. Car body according to
claim9, on which the first roof section is an arched roof section and the
second roof section is a horizontal, or basically horizontal, roof section.
11. Rail vehicle, conprising a car body according to one of the clains 8 to
10. 12. Method for the production of a rail vehicle car body with at |east
one firsé rbongitdingl eifesaacading ingne effbe pevinvg cayps. %%?'F'&ﬂ?é WFlth the first

roof secti o fQiof Hak A%r&iRYGY Guddypird the second roof section, and where in
t he nmet hod S a single-piece longitudinal girder is arranged both above the

area of the right car body side wall and above the area of the left car
body si d& waide widll far 8 sail \ehibje cartbody whightal is vaPergENddeMPEse®ri si ng t he

foll owi ng el enepts; LISt . | b [ whi ch
i nstart od podetpoepiretIBE ! (B RBh whith iRirldigh phafion B 2 v €
direction of tumvardvetiioally armahen apglde; a second connection point for a

second 1ol -secli gy BKARGEToUIFL L05nd 1doPLochANSEGE yRBkThe ik ch 1 0

instal | ed posiTron pornts’ i e di on o0 e car dy 1nner side; a
third connect i aamnpciiontpofinir whicke iy inglelisd pasitionvagints irihe Hireetiond ihe ¢ oBbsi ti on
poi nts dommriqné)rrsiéjeqvmmr d at an angl e;

8. Car body of a rail vehicle, comprising a longitudinal girder according to one of the

claims 1 to 6 or a side wall according to claim 7.

9. Car body according to claim 8, comprising at least one first roof section and at least
one second roof section, with the first roof section projecting upward beyond the

second roof section.

10. Car body according to claim 9, on which the first roof section is an arched roof
section and the second roof section is a horizontal, or basically horizontal, roof

section.
11. Rail vehicle, comprising a car body according to one of the claims 8 to 10.

12. Method for the production of a rail vehicle car body with at least one first roof section
and at least one second roof section, with the first roof section projecting upward
beyond the second roof section, and where in the method
a) a single-piece longitudinal girder is arranged both above the area of the right car

body side wall and above the area of the left car body side wall of a car body, the

longitudinal girder comprising the following elements:

- afirst connection point for a first roof section which in installed position points
upward vertically or at an angle in the direction of the car body inner side;

- asecond connection point for a second roof section, arranged under the first
connection point, which in installed position points in the direction of the car
body inner side;

- athird connection point for a car body side wall which in installed position

points downward or downward at an angle;
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" b) aright and a left car body side wall are joined to the third connection
points of the two longitudinal girders; c) one or nore than one first roof
sections are joined to the first connection points of the two | ongitudinal
girders and one or nore than one second roof sections are joined to the
second connection points of the two |ongitudinal girders, so that the first
and second roof sections are arranged in |longitudinal direction of the car
and either just one first or just one second roof section is arranged in a
| ongi t udi nalb) s2dghtandeflett Bar bashygidevalhzie iginediierthe third eaBpRGPNREEYS i A t o

claim12, Charﬁ@tl&‘idiﬁ@ﬁa' drdef@t a joining device, in particular a welding
torch, is guided along the second connection point when one or nore than

one first rebfonseatmorshan enqg reaf sestioneariipiged tuhAdist capngsipmponteol
vethod accor di g o gﬁh@h%@@g@ém%do& 3 dré tahihel dbcbiPhoofsecibis B devi ce,

in particular a we i's guided along the first connection point
when one or noeinedtatheciesordermgctiagupoiris of theriwodengitudinalairders, £a&has ficond

connection poi fiky arﬁsecyﬁ@rdgf s?(ftioﬂg'%i'et sehidRb i9iongRidiRa eRestiondf ie @hangf the
clainms 1 to 6 or of a side wall according to claim7 as a conponent for a
rai | vehicl e ceithepiugyone first or just one second roof section is arranged in a longitudinal

section of the longitudinal girder.

13. Method according to claim 12, characterised in that a joining device, in particular a
welding torch, is guided along the second connection point when one or more than

one first roof sections are joined to the first connection point.
14. Method according to claim 12 or 13, characterised in that a joining device, in particular
a weiding torch, is guided along the first connection point when one or more than one

second roof sections are joined to the second connection point.

15. Use of a longitudinal girder according to one of the claims 1 to 6 or of a side wall

according to claim 7 as a component for a rail vehicle car body.
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