1 END STRUCTURAL ASSEMBLY OF A RAIL CAR BODY The present invention relates
to the field of rail vehicles and, nore precisely, the bodies of cars of
articulated sets, in which a car of the set is articulated to at |east one
of the adjacent cars, the two cars being supported on a cormbn support
bogi e. The body of an articulated rail car generally conprises a chassis, a
roof, two lateral faces and two body end structural assenblies. Each

| ateral face extends between a |ongitudinal edge of the chassis and a

| ongi t udi nal edge ofENL I RUITURALhA I TMEIYs ,OR e RAJAf GAHRI BOIRY | ateral faces
form a tubular cell. Each body end structural assenbly is arranged at a

| ongi tudinal end of the body so as to partially or conpletely close it. It

i s desirablrget preesstr tatehdiibncaelhadisesof ahe Eﬁamﬁp@mtkagltw@mebUeBs S0 as

to be suitable for wthstandin reat. . forces in or er ble to receive
a |arge n@Rfer "8FpREEEAGE!Y wﬁpgsgogﬂﬁﬁtp g“thé Gﬁt i? 4568 i n

order to cepphkyivhth the per nrhsslslalte1Lsoacitllbm1ra$e@ntot e adaex @het e

bogi es, and being able to be produced readily and at |l ow cost. To that end,
the invent £88 BPBE&BS 5ﬁrémdt§€rG@PUFéFs Q@é@ﬁbFVPBPréeﬂaﬂn GaCPEN t he
body conprisgpperad gggggls a roof and |ateral faces, the end structural
assenbly being of the type intended to be arranged at a |ongitudinal end of
the body in order to articulate the body to a body of another adjacent car

?Rgttgtth gfaggfboeg}eo@% af-ttibhe1hedy tQiiacsepPRRhkRagie ddigtriistsc@mon to
cha551s, a roof, two lateral faces and two body end
structural assemblies. Each lateral face extends between a
longitudinal edge of the chassis and a longitudinal edge of
the roof. The chassis, the roof and the lateral faces form
a tubular cell. Each body end structural assembly is
arranged at a longitudinal end of the body so as to

partially or completely close it.

It is desirable to construct rail car bodies for
transporting travellers so as to be suitable for
withstanding great forces in order to be able to receive a
large number of passengers whilst limiting the weight of the
body in order to comply with the permissible load limits on
the axles of the bogies, and being able to be produced

readily and at low cost.

To that end, the invention proposes an end structural
assembly of a rail car body, the body comprising a chassis,
a roof and lateral faces, the end structural assembly being
of the type intended to be arranged at a longitudinal end of
the body in order to articulate the body to a body of
another adjacent car and to transfer the load of the body to
a support bogie that is common to that other car,
characterised in that the end structural assembly is at

least partially constructed from composite material.



characterised in that the end structural assenbly is at |east partially

constructed fromconposite material. 2 According to other enbodi nents the

i nvention conprises one or nore of the followi ng features, taken in

isolation or according to any technical by possible conbination: - it
conprises a nenber for articulating the body end structural assenbly to
anot her body end structural assenbly; - the articulation nenber is of
nmetal; - it conprises at |east one |ongitudinal thrust beam which is

i nt ended t @cextrendgbebwethetrhemdodioendtsi ahe reveert izmd capmpaiils ecsarortzody

chassis; - it_conpris t eparat e | ongitudinal beans; - the or_ each
Iongitudin§F H@§ﬁ195 %@ﬁs?@ﬁiﬁ@& r%ﬁﬁ% %ﬁﬁdsﬁ?geﬁafé%f%ﬁ?laﬁlfﬁ%(ﬁ? each

| ongi t udi nakcheainigs thi xey technd cadityi puisatibdr embamaticor:der to extend

towards the inner side of the car; - it conprises a |ower cross-nenber

whi ch has end portions which are intended to be supported on suspension

devi ces of the bodyt rebmpivees 0a amdaige £; for thet 1 OWBs Lt Ci@SShaerbey &8d
constructed at | east artially from conposite terial; - the | owe
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superinposed and wassdmeppfer on the cross-nenber a box-like structure;
the articulation nmenber is fixed to the | ower cross-

- the articulation member is of metal;

- it comprises at least one longitudinal thrust beam
which is intended to extend between the articulation

member and a rail car body chassis;
- it comprises two separate longitudinal beams;

- the or each longitudinal beam is constructed from

composite material;

- the or each longitudinal beam is fixed to the
articulation member in order to extend towards the

inner side of the car;

- it comprises a lower cross-member which has end
portions which are intended to be supported on

suspension devices of the body relative to a bogie;

- the lower cross-member is constructed at least

partially from composite material;

- the lower cross-member comprises a lower shell and an
upper shell which are superimposed and which confer

on the cross-member a box-like structure;

3



menber; the articulation nenber is at |least partially received inside the
| ower cross-nenber; the | ower cross-nenber conprises, above the
articulation nmenber, a recess for receiving a suspension ring which is
intended to be arranged vertically betwgen the articulation nenber and a
correspondi ng articul ati on nenber of a second body end structural assenbly
of another car that is intended to be supported in abutnent against the
first body end structural assenbly; the or each |ongitudinal beamis fixed
to the | ower —crosshmembEicsbaasomomemb@ndi$oﬁbx@@ thethanépwekrdeross-t he
car fromthe Iomer -menber; it conprises at |east one nenber for
coupling to a secon ody end structural assenbly of another car; the
coupling nmenber is conposed of metal and is fixed to t he | ower

cross- nenber; - cou Iln nber s, oner |e e the i cul ation
menber; - it conpr?% g %em%%%%f %or cl%%?%g t%o%E end

structural assenblyemaiaadlSnsﬂﬁendhd lowextendsstmanisgeysely in order to at
| east partially close the end of the body; the panel is constructed from
conposite material; 4 it conprises a comunication tunnel which allows
passengers to-passthdr Doghrt Beobodyetbdr stompet Usa@s, asseabtyei n order to

nove to an adjacent car; o
articulation member, a recess for receiving a
suspension ring which is intended to be arranged
vertically between the articulation member and a
corresponding articulation member of a second body
end structural assembly of another car that is
intended to be supported in abutment against the

first body end structural assembly;

- the or each longitudinal beam is fixed to the lower
cross-member so as to extend towards the inner side

of the car from the lower cross-member;

- it comprises at least one member for coupling to a

second body end structural assembly of another car;

- the coupling member is composed of metal and is fixed

to the lower cross-member;

- the coupling member is one-piece with the

articulation member;

- it comprises at least one panel for closing the body
end structural assembly which is intended to extend
transversely in order to at least partially close the

end of the body;

- the panel is constructed from composite material;



- the tunnel is constructed fromconposite material; the tunnel is at |east
partially one-piece with a closure panel; - it conprises at |east two

cl osure panels which co- operate in order to close the end of the body, a
first upright of the tunnel being one-pigce with a first panel, a second
upright of the tunnel being one-piece with a second panel; it conprises an
anti-roll danping support which is fixed to the tunnel; - it conprises
brackets, each bracket extending vertically and being intended to be
supported with itstbesepohsas saspensinhcagevieetunhel ovheabhabtavket is

constructed from Cé’él]%?éh&&s”%e%é@é th h&h'%rb8&93§2§‘3$2?6c%r89”p°5i te

material is const I'n one pIece. nvention ates to a
rai lway car body caspemisinginaohddy thassvs,ta amoidaadentochateral faces,
each extending between a |ongitudinal edge of the roof and a | ongitudi nal
edge of the body chassis, and at |east one body end structural assenbly, as
defi ned above; thathéstinxetd as aonsongctedi hadbmendmpdsihe bedgrielt he body
chassis, the roof and the |ateral faces. 5 The invention and its
advantages will be better understood froma reading of the follow ng
description which tsegtwenel puseby byawaypeftexanpl enandivcthwieheaence to
t he appended dramﬁngs, in mhifh:

cldsure panel;

- it comprises at least two closure panels which co-
operate in order to close the end of the body, a
first upright of the tunnel being one-piece with a
first panel, a second upright of the tunnel being

one-piece with a second panel;

- it comprises an anti-roll damping support which is

fixed to the tunnel;

- it comprises brackets, each bracket extending
vertically and being intended to be supported with

its base on a suspension device;

- the or each bracket is constructed from composite

material;

- the lower cross-member of composite material is

constructed in one piece.

The invention also relates to a railway car body comprising
a body chassis, a roof and two lateral faces, each extending
between a longitudinal edge of the roof and a longitudinal
edge of the body chassis, and at least one body end
structural assembly, as defined above, that is fixed at a
longitudinal end of the body to the body chassis, the roof

and the lateral faces.



Figure 1 is a schematic perspective exploded view of a rail car body,
havi ng two body end structural assenblies according to the invention;
Figures 2 and 3 are schenmatic perspective views in the expl oded and
assenbl ed state, respectively, of one of the body end structural assenblies
according to the invention; Figures 4 and 5 are schematic perspective views
in the exploded and assenbl ed state, respectively, of the other body end
structural assenbly according to the invention; - Figure 6 is an expl oded

| ongi tudi nal sectional view of two body end structural assenblies according

to the i“‘@%“'%%]png&%‘nc% t 94 & 9 KAGR Qlet &E' QU @3 +£ Ou%oaerr%tvdo’a"’s
simlar to haﬁ o) ure 3, |IIustrat|ng en structura asse 1 es
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conplenentgr Ystruct assenbl gure 1
rail car b@dwanber umaw@hk@ns in accordance with the invention, extendlng
in a longitudinal direction L. The body 2 conprises a body chassis 4, a
roof 6, two lateral faces 8, 10 and two body end structural assenblies 12,
14. Those elenentsigefé ne i@eacgéméxeastsérpl@wgs@coivé hexpddyed vaed are
t herefore each |nvolved in thg r|g|d|t¥ of the Qg

a rail car body, having two body“end structural

assemblies according to the invention;

- Figures 2 and 3 are schematic perspective views in
the exploded and assembled state, respectively, of
one of the body end structural assemblies according

to the invention;

- Figures 4 and 5 are schematic perspective views in
the exploded and assembled state, respectively, of
the other body end structural assembly according to

the invention;

- Figure 6 is an exploded longitudinal sectional view
of two body end structural assemblies according to

the invention, articulated to each other;

- Figures 7 to 9 are views similar to that of Figure 3,
illustrating end structural assemblies according to

variants; and

- Figures 10 and 11 are side views, before and after
assembly, respectively, of two cars of a set
connected by two complementary body end structural

assemblies.



2. The chassis 4, the roof 6 and the lateral faces 8, 10 are, for exanple,
conposed of netal and in particular constructed fromsteel and/or

al umi nium Each of the faces 8, 10 extends between a |ongitudi nal edge of
the chassis 4 and a | ongitudi nal edge of gthe roof 6. The <chassis 4, the
roof 6 and the lateral faces 8, 10 forma tubular cell extending in the
direction L. The chassis 4 is shorter than the roof 6 and the lateral faces
8, 10, and term nates at each of its longitudinal ends wth spacing from

t he Ionglt@dgwab éndélﬁﬁtﬂhéeﬁo@fr@lén@arth@dWa@eﬁéﬂ‘ﬁé@@?h&erﬁoleach of
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the body so as to close it at that ongltu I ha e structura
assenbl i esdizeandob4 Li.s fixed to the chassis 4, the roof 6 and each of the
| ateral faces 8 and 10, and is involved in the rigidity of the body 2. The
body 2 is intended to be articulated to another body, the two bodi es being
support ed vihteh biokigi 2 a:dujnma’r&stesb@d)bo&iw cﬁasﬁirsudt,umalrcasfseﬁrbl’dves lartexrddogi e
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2.

The chassis 4, the roof 6 and the lateral faces 8, 10 are,
for example, composed of metal and in particular constructed

from steel and/or aluminium.

Each of the faces 8, 10 extends between a longitudinal edge
of the chassis 4 and a longitudinal edge of the roof 6. The
chassis 4, the roof 6 and the lateral faces 8, 10 form a

tubular cell extending in the direction L.

The chassis 4 is shorter than the roof 6 and the lateral
faces 8, 10, and terminates at each of its longitudinal ends
with spacing from the longitudinal ends of the roof 6 and

the lateral faces 8, 10.

Each of the structural assemblies 12 and 14 is arranged at a
longitudinal end of the body so as to close it at that

longitudinal end.

Each of the structural assemblies 12 and 14 is fixed to the
chassis 4, the roof 6 and each of the lateral faces 8 and

10, and is involved in the rigidity of the body 2.

The body 2 is intended to be articulated to another body,
the two bodies being supported with their adjacent body end



As illustrated in Figures 2 and 3, the structural assenbly 12 is a carrier
structural assenbly. The structural assenbly 12 conprises a | ower
cross-nmenber 16, a longitudinal beam 18, a closure wall 20 and a

comuni cation tunnel 22. Those various ekenents are constructed from
conposite materials, that is to say, frommaterials based on resin
reinforced with fibres, for exanple, glass fibres, carbon fibres and/or
Kevlar(r) fibres. The structural assenbly 12 conprises an articul ation
menber 24 stEugtueal) asgesduplesngrheoloozge slisigéndgisorosumportas e tWRi gure
2), an anti-rqll; damping support 30 and a transverse danping support 32
(Figure 2). ese elenents are constructed as netal inserts, constructed,
for exanple, fromsteel and/or alumniumand are fixed to the elenents

conposed of, conpasite materjal s. e Cr - menber .16 extend bstantially
hor i zont al IN*Safd %%3eﬁ§§%§l#gig?i@%dfg%ﬁhégﬁﬂgﬁ:ﬁ%;1ﬁis§§§%¥fi4
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and two | ateral end, portions 36 which.are .cannected.to the cent.ral portion
34 by stepﬁéﬁ% &r OGRS 3§ © §%Fh§P e %&hd i5art Mordeds e i isPided upwar ds

relative tdehhehegntaral Rartiieen k34 .cwbhereefoee theliedsgsoamier 16 has a
central recess 40 Figrre 3). As is nore readily visible .in Figure 2, the

cr oss- nenb&MPPeTtE S £OTMOBWERC K Fal 12742 WA &n SIEFEN K™ 4 which are
assenbl ed tR@eLRr betaRieer HhRg i itdhe tHeasefenber 16 a box- |ike structure.

The shells 42 and 44 are conposed of
As illustrated in Figures 2 and 3, the structural assembly

12 is a carrier structural assembly.

The structural assembly 12 comprises a lower cross-member
16, a longitudinal beam 18, a closure wall 20 and a

communication tunnel 22.

Those various elements are constructed from composite
materials, that is to say, from materials based on resin
reinforced with fibres, for example, glass fibres, carbon

fibres and/or Kevlar® fibres.

The structural assembly 12 comprises an articulation member
24 (Figure 2), a coupling hook 26, suspension supports 28
(Figure 2), an anti-roll damping support 30 and a transverse

damping support 32 (Figure 2).

These elements are constructed as metal inserts,
constructed, for example, from steel and/or aluminium and

are fixed to the elements composed of composite materials.

The cross-member 16 extends substantially horizontally and

transversely relative to the direction L.



conposite material. The shell 42 is generally in the formof a bowl which is
open in an upward direction. The shell 42 has a base 46 and a peri pheral
wal | 48 which extends upwards fromthe base 46, the wall 48 having an edge
50 which protrudes outwards. The shell 44 is in contact, with its peripheral
edge 52, wth the edge 50 to which it is fixed, for exanple, by riveting
or bolting. The articulation nenber 24 is arranged inside the central
portion 34 of the cross-nenber 16 between the shells 42, 44. The
articul ati &s nedbetr24edonpr Fsasre Bodyhs4 chiggisngende rad 6 opwr ifsgesea a

cylindri cal S ich4h rtical . qjaxi i I.S. :Qpen .in an
upwar d dirggéﬁgﬁi g%%tﬁ%hoﬁé %égaﬁ%ﬁﬁéa&%rgéaép§léﬁ?ﬁﬁ‘%ﬁtqg%gggggg%lghd
whi ch ext emdsnecliedugle tthe lbedy rad fooarmitne 3dadby oft eppe o goedsi BG. 3Bhe shel

44 is provided. with,a circul ar .openi 62 in i gnment with the recess 56.
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whi ch are awkr ahgedeonrall uwart ifoac84af (The reddy 54 theT ke cuppants 64 @r e

i ntended to be supported on a tractian ivot (not illustrated) of a bogie.
Each suppo%FSGE i %%§8 'fffﬁsﬁdﬂﬁbéﬁFgﬁég §ﬁ'axis parallel with the

direction L and is open in a dowward direction. The supports 64 protrude

fromthe shell 42 downwards throy an qpeni ng thereof. The suspensi on
supports 28Saré fi°¥é&d r@ﬁ@éiyt He séw%gep&rnt iEgﬁélreS@ 'ofthtené:r&soss?‘leﬁg’r?&erl %6.

Each SUngrctom%&i%@@pbi I@Wed sHERRONL QNI 260 uppleah sihe1ar ranged dmndale t he
correspondil n
P as%embled together, conferring on the cross-member 16 a box-
like structure. The shells 42 and 44 are composed of

composite material.

The shell 42 is generally in the form of a bowl which is
open in an upward direction. The shell 42 has a base 46 and
a peripheral wall 48 which extends upwards from the base 46,

the wall 48 having an edge 50 which protrudes outwards.

The shell 44 is in contact, with its peripheral edge 52,
with the edge 50 to which it is fixed, for example, by

riveting or bolting.

The articulation member 24 is arranged inside the central

portion 34 of the cross-member 16 between the shells 42, 44,

The articulation member 24 comprises a body 54 having, at an
upper face, a cylindrical recess 56 which has a vertical
axis A and which is open in an upward direction, and a hole
60 which 1s coaxial with the recess 56 and which extends

through the body 54 from the base of the recess 56.

The shell 44 is provided with a circular opening 62 in

alignment with the recess 56.



end portion 36 and a cylindrical end-piece 68 which extends through a hole
of the cross-nenber 16 and which protrudes vertically upwards at the upper
face of the cross-nenber 16. Each end portion 36 is intended to be
supported, with the corresponding disc §6, on a suspension device (not
illustrated) which is suitable for bringing about the vertical suspension
of the structural assenbly 12 on a bogie which carries that structural
assenbly. A suspension device 1is, for exanple, in known manner a pneumatic
di aphr agm TeespetnsconatThe ertbpireCd 68ssenppsrts 6énd@®ﬂythem3¢KEsEMrised

| nter nal VOlun%l%Se gggﬂ'%@@r%% a%%e% %ﬂegnﬁghgr %B%%ub% Q%%th ép%hrated)

The hook 28'T8°in tobrin ut “couplin the st Uctur el’'enent
12 to a coﬁhbeeappamys56MUemerahtea@sdnmbybeTheppoakezﬁcmsaomamaU1own upwar d
direction, is fi ed to ghe ﬁr f f t.he c rt%e%434 of the
cross- menb&r Vo8, ngﬁdl} S&ﬁ& di i IPy 8g§8Iac 8C eF Ve ¢ ot i
art|culatleemlnenbend24ca10 hEheahe@mukSpBSaﬂukedwathomeeemdﬂemﬂuhm,¢entra

portion 34 o t he cross-nenmper 16 a%&F ends | ongi tudinally at the side
of the bod?nf 1BnOPRE &RafpPe PAdst e beam 18 is fixed to the hook

26. The beam 18 is intended to be connected, at the opposite end thereof,
to the chassis 4 of the body 2 (Figure 1 The beag118 isin ogglple e and

i s forned gFeaSHPQPét?264wﬁT€ﬁ rugdlen L& erd &b oSl Lloddi Codint@rdsi BOrPaghy its
lower facgn Thenbedmeh@ressf.i xed to the hook 26 and the chassis 4

The suspension supports 28 are fixed under the end portions
36 of the cross-member 16. Each support 28 comprises a
support disc 66 which is arranged under the corresponding
end portion 36 and a cylindrical end-piece 68 which extends
through a hole of the cross-member 16 and which protrudes

vertically upwards at the upper face of the cross-member 16.

Each end portion 36 is intended to be supported, with the
corresponding disc 66, on a suspension device (not
illustrated) which is suitable for bringing about the
vertical suspension of the structural assembly 12 on a bogie
which carries that structural assembly. A suspension device
is, for example, in known manner a pneumatic diaphragm
suspension. The end-piece 68 serves to connect the
pressurised internal volume of the diaphragm to a pneumatic

circuit (not illustrated).

The hook 26 is intended to bring about coupling of the
structural element 12 to a complementary structural

assembly.

The hook 26 is open in an upward direction, is fixed to the
upper face of the central portion 34 of the cross-member 16,
and is longitudinally displaced relative to the articulation

member 24.



by its ribs 74. The tunnel 22 conprises two vertical uprights 76 and an
upper cross-nenber 78 which connects the upper ends of the wuprights 76. The
uprights 76 and the upper cross-nmenber 78 are one-piece. The tunnel 22 is
provi ded with an edge 80 which projects jdowards the outer side of the
tunnel 22 and which extends to the base of its uprights 76, and along its
uprights 76 and its upper cross-nenber 78. The edge 80 serves to fix the
tunnel 22 to the upper face of the cross-nenber 16 and the roof 6, for
exanpl e, bfheebrsmofl8riivetfimgd bél tinegeod tadhbsi venbordi pe.rtilve ddricdhts 76

and the PRRE crdes- “HERBEL 18 Q%h'%&%eﬁdspﬁ%ﬁggiuQEKEQQ atelght and width

suf fici ent OW passengers to pass throu € upper cross-nmenber 78
i's providedfwthk andgxtensilontd2 ewhm@hepadﬂastsaMpWard@eaM@aMOIWMH@h t he

support 30 |s fixed The support .30 an ant] er to be fi xed,
such as a y&?oﬁneﬁ%ﬁt?c a%%er T%h %h ggﬁﬁnﬁenéeée % é&ggh substantlally

al ong a trapsaversedaxias ahe bppbeiftiexedd aheriebs,opposintee odradc,sitso 4a of
conplenent$%% g gé nq struct raI 11 assenbly, in order to limt relative
rotation ofth dg ERGUsEr 3tur el ements about a longitudinal axis. The
wal | 20 conprises two | ateral panels 84 which are |located laterally at one
side and the other 3f the tunnel 22. Each  panel 84 has a anel 6 for

cl osi ng thhénéeéﬂ e iSody ©Pe RAGICHg2RA it &PHELIedYe A i xed to
the portiopneth is provided with longitudinal ribs 74 at its lower

face. The beam 18 is fixed to the hook 26 and the chassis 4
by its ribs 74.

The tunnel 22 comprises two vertical uprights 76 and an
upper cross-member 78 which connects the upper ends of the
uprights 76. The uprights 76 and the upper cross-member 78

are one-piece.

The tunnel 22 is provided with an edge 80 which projects
towards the outer side of the tunnel 22 and which extends to
the base of its uprights 76, and along its uprights 76 and
its upper cross-member 78. The edge 80 serves to fix the
tunnel 22 to the upper face of the cross-member 16 and the
roof 6, for example, by means of riveting, bolting or

adhesive-bonding.

The uprights 76 and the upper cross-member 78 delimit a
passage having a height and width sufficient to allow

passengers to pass through.

The upper cross-member 78 is provided with an extension 82
which projects upwards and to which the support 30 is fixed.
The support 30 allows an anti-roll damper to be fixed, such
as a hydropneumatic damper, which is intended to extend
substantially along a transverse axis and to be fixed, at

its opposite end, to a complementary body end structural



the edge 80 that extends along an upright 76, and an external edge which is
intended to be fixed to one of the lateral faces 8 10 (Figure 1). Each
panel 84 has a reinforcenment upright 88 which extends the panel 86 towards
the outer side of the body fromthe extgrnal edge thereof, and a
cross-nmenber 90 which extends the upper edge of the panel 88 towards the
outer side of the body, and which is connected to the upper end of the
upright 88. The panel 86, the upright 88 and the cross-nmenber 90 are

one- pi ece. afkembpri, ghh 88dieg fioxédmatt ired abaye trotehe cuppdr thacdasfy t he

cross-nenber .1 cr - i.S .t . I_thS opposite the
upri ght 88%F8 ?ﬁgﬂgﬁﬁggﬂ fgéﬁFgﬁggggﬁgge? %ﬁhéﬁggﬁéng F%@%fing, bolting or
adhesi ve-bonding. As illustrated in Figures 4 and 5, the body end structural

assenbly 14.conpri,s | ongi_t.udi_nal beans 102 l_osyr || 04, a
connunicatﬁgﬁ {'a %e %lﬁgm i Sgsbggg §6$?r?%o g%gﬁgnéﬁtgﬁgﬁg ggﬁétructed from
conposi te nmwatatiedl Satetrhaflyi &ttt onsay,ideabed ahe based of rds rtureieif or ced

W th fibrgi, for exanple, glass fibres, carbon fibres and/or Kevlar(r)
fibres. 12°“The structural assenbly 14 conprises an articul ati on nmenber

108, a coupling nmenber 110 and an anti-roll danping support 112. Those
el enments are constructed in the formaof nmetal inserts, constructed, for
exanpl e, fF@ﬁpspééﬁlaﬁélQPSaPuﬁPﬁF&W@GTﬁQraFQPé&PQtF%ﬁ ﬁﬁﬁgéygi%§agﬁﬁ%?ises
a 3ody 113 2havwiaRgng aholie tbkhnhiciycexthends ial Fngedn t&y theulpiitaraxds A,
an

the edge 80 that extends along an upright 76, and an

external edge which is intended to be fixed to one of the

lateral faces 8, 10 (Figure 1).

Each panel 84 has a reinforcement upright 88 which extends
the panel 86 towards the outer side of the body from the
external edge thereof, and a cross-member 90 which extends
the upper edge of the panel 88 towards the outer side of the
body, and which is connected to the upper end of the upright
88. The panel 86, the upright 88 and the cross-member 90

are one-piece.

The upright 88 is fixed at its base to the upper face of the
cross-member 16 and the cross-member 90 is fixed at its end
opposite the upright 88 to the tunnel 22, for example, by

means of riveting, bolting or adhesive-bonding.

As illustrated in Figures 4 and 5, the body end structural
assembly 14 comprises longitudinal beams 102, a closure wall

104, a communication tunnel 106 and a base 107.

Those elements are constructed from composite materials,
that is to say, materials based on resin reinforced with
fibres, for example, glass fibres, carbon fibres and/or

Kevlar® fibres.



which is intended to receive an articulation pivot (not illustrated). The
coupling nenber 110 is one-piece with the articulation nenber 108 and is in
the formof a coupling rib 116 which extends downwards fromthe body 113
and which is intended to be engaged w tjp a finger of a coupling hook. The
rib 116 extends in a circular arc about the articulation axis A . There
are two beans 102 in the exanple illustrated and they extend

| ongi tudi nally. Each beam 102 has an end fixed to the articulation nenber
108 and it §heppositeuesnd pasemted fld cbeptiged B8O BhEichdesiiong membelre body

In a Vagb%”t EB%BEQEﬁgge%%giaﬁ%oc at%HCEQQlIQOQQech?Q%g Eﬁg ! 104

|s fornmed by fwo pan mhlc exten perpendi cutarly refative

the | ongitddinal direction. The panel 122 is wi der than the panel 124. The
tunnel 106 conprises two uprights 126, 128 and an upper cross-nenber 130
whi ch connects the uprights 126, 128 at the wupper ends thereof. The
cross-nenbehOEEOedempntsesrbwnonpmmmbmng 132thé34orm30anetaﬂrﬁ@h@rrEG and

th tion 13 122 Th t 128 and th
port | on 188857 0hen; 408 GrPHECRe JaRE] CL3R) TREBhr ALOR T as an

extensi on which projects upwardly and which has a face, to which the
support 112 is fixed. The external er, edges o panel,s 122, 124
are intendB§ ?Gtﬁéuﬂﬁ%éﬁntﬁe@hérl&$§r§9%$§&§§58a d&hgﬁﬁ gaW&3ﬂ % of the
body 2. Theacbasessofyntibe eptieghiss aldbgand ézalaﬁaa&ub@daqutme,be@ﬁs

which is intended to receive an articulation pivot (not

illustrated).

The coupling member 110 is one-piece with the articulation
member 108 and is in the form of a coupling rib 116 which
extends downwards from the body 113 and which is intended to
be engaged with a finger of a coupling hook. The rib 116

extends in a circular arc about the articulation axis A’.

There are two beams 102 in the example illustrated and they
extend longitudinally. Each beam 102 has an end fixed to

the articulation member 108 and its opposite end intended to
be fixed to the chassis 4 of the body 2. 1In a variant, the

beams 102 are constructed in one piece.

The wall 104 is formed by two panels 122, 124 which extend
perpendicularly relative to the longitudinal direction. The

panel 122 is wider than the panel 124.

The tunnel 106 comprises two uprights 126, 128 and an upper
cross-member 130 which connects the uprights 126, 128 at the
upper ends thereof. The cross-member 130 comprises two

portions 132, 134.



102 by the base 107. The base 107 is of HIlike formand conprises a first
|l eg 136 and a second | eg 138 which are connected by a transverse |ink 140.
Each leg 136, 138 has its upper portion fixed to the base of the
corresponding upright 126, 128 and its Jpwer portion fixed to the
correspondi ng beam 102. Figure 6 is a side view, as an expl oded | ongitudi nal
section, of a carrier structural assenbly 12 and a carried structural
assenbly 14, which are articulated to each other and supported on a bogie
(not illustThet egyighihe 186r aotuthle aoséioni é3212randne4 raescamidigddiei n such

a manner t art keul ati r 8. : \ h -
articulatiE%%%énggg'24?%%hgqu§Qg§ %aﬁé% xh%ekﬁg%gﬁggﬁgg.%I%h%g¥%iculation
pi vot 142 pseceseitédthe gadednd@rdd direction in the holes in such a manner
that the structural assenblies 12 and 14 are nutually articul ated about the
axis of the pivot that is aligned wwth the axes A and A. After assenbly,

t he struct ahal passeohl 1684 h2asamd 4 tenesionuthdlkchy perodelotd mypowahrel lgowpld ng

rib 116 which is.inserted 14,  in,the hook 26 an i.ch engages therewth.
Si nce the W%BChlféseﬁtéﬁ&§’iﬁoaw@F guF Engﬁﬁgcﬁq@sl@e%ﬁf%ﬁﬁabout t he

axis A the rib 116 and the hook 26 allow relative rotation of the
structural assenblies_12 and 14 about th xis A (A ).. A suspension ring
144 s i nt SPBSEA B Eewean ot HEPET FASISR n Lo AR 108 221d e 3Rt | cul at ton
menber 24. jfhendedd t¥4beCTIREGSES Meleall aitRsarnt Faarad Isgyars 0fd elnastromer

material, which are_ superinposed and alternate.
6 of the body 2.

The bases of the uprights 126 and 128 are fixed to the beams
102 by the base 107. The base 107 is of H~like form and
comprises a first leg 136 and a second leg 138 which are
connected by a transverse link 140. Each leg 136, 138 has
its upper portion fixed to the base of the corresponding
upright 126, 128 and its lower portion fixed to the

corresponding beam 102.

Figure 6 is a side view, as an exploded longitudinal
section, of a carrier structural assembly 12 and a carried
structural assembly 14, which are articulated to each other

and supported on a bogie (not illustrated).

The structural assemblies 12 and 14 are arranged in such a
manner that the articulation member 108 is located above the

articulation member 24, their axes A and A’ being aligned.

An articulation pivot 142 is inserted in a downward
direction in the holes in such a manner that the structural
assemblies 12 and 14 are mutually articulated about the axis

of the pivot that is aligned with the axes A and A’.

After assembly, the structural assemblies 12 and 14 are

mutually coupled by the coupling rib 116 which is inserted



In the assenbled state, the ring 144 is received in the recess 56 through
the opening 62, and the articulation nenber 108 is in vertical abutnent, by
means of the ring 144, against the articul ation nmenber 24 form ng an
articulation support. In this manner, thg structural assenbly 14 is
supported by the structural assenbly 12.° The articul ation nenber 24 is
supported, with its supports 64, on journals 146 which protrude from an
upper head 148 of a vertical traction pivot 150 which is nounted on a bogie
chassi s (nanh ithkeusbrit @d) anthehjichr ralgs ge46 taee ewditdinet Sicald yheppdsed and

extend per dicularly.relati.ve to_ the axi.s,of. the pivot 150. The pivot 150
i's intendegﬁgoeﬁgepg i&PyafFi§§u?8rtﬁéccwgégpslsofe Qﬁéﬁ%é&xﬁﬁéxgﬁbports 64
may rotat e agheunr,j atenali® 146 iamdorter hook alsl awled Iheng tattee neatatdronof t he
structural assenbly 12 relative .t he _hogi e. ring operatiagn, each of the
structural OZS§§ﬁbIS¥§§CE‘r§|erasffni%glieﬁv&:%vg&di &Q‘;ﬁé’og’itgﬁgﬁet 70 the body 2.
In 15 partipeyl.ar, the walls of those structural assenblies 12 and 14

contribute to naintaining the cross-section of the body. Each of the
structural assenblies 12 and 14 brings about the transfer of the load from

the body 2t Quaphediien theg hangiitudintalr perrre tlitqr ro thkata RAGhA AN he

| ongi tudi nal connection and articulation with respect to an adj acent body.
Each of t h&egbegcil@Balkngs $&eblards cid adi@n1 MeRRS ra 24comuni cat i on t unnel

al | owi ng passengers to pass fromthe

The ring 144 comprises metal inserts and layers of elastomer

material, which are superimposed and alternate.

In the assembled state, the ring 144 is received in the
recess 56 through the opening 62, and the articulation
member 108 is in vertical abutment, by means of the ring
144, against the articulation member 24 forming an
articulation support. In this manner, the structural

assembly 14 is supported by the structural assembly 12.

The articulation member 24 is supported, with its supports
64, on journals 146 which protrude from an upper head 148 of
a vertical traction pivot 150 which is mounted on a bogie
chassis (not illustrated). The journals 146 are
diametrically opposed and extend perpendicularly relative to
the axis of the pivot 150.

The pivot 150 is intended to be rigidly fixed to the chassis

of a bogie.

The supports 64 may rotate about journals 146 in order to
allow rolling attenuation of the structural assembly 12

relative to the bogie.

During operation, each of the structural assemblies 12 and

14 is involved in the rigidity of the body 2. 1In



car to an adjacent car. When two structural elenents are articulated to
each other, a communication bellows or any other neans for bringing about
the sealing of the comrunication nmeans and protecting the passengers from
noi se connects their tunnels. In each ofgthe structural assenblies 12 and
14, the or each |I|ongitudinal beam brings about transm ssion of the

| ongi tudi nal | oads between the articulation nenbers and the chassis of the
body. The construction of the structural elenents, from conposite

mat eri al s, patrtlieadtar,n thar waldld ous tdufsfe eitemtc trirgildiatsys emip 1 iges cldhfagrd ed on

them whilst, |imti. t hei r wei ght.. .The.reduction of .t. i ght . of e body
all ows an islﬁlcrcéjélstgl%?lr?et %eo rﬁn&r%’onge{ralo 1) astsheengcgrogsv\ﬁoecé%%%e\r%far eo%-qoé ard the
body, whilst conplying with the limts concerning pernmtted 1oads on the

axl es of the bogies.supporting the body.. .The body e tructural el nts
have reducgd‘cg“i %gn;ht?nssl,%riuﬁt'% iacslﬁeﬁ%]\ﬁetsh l?e dqtqlo%trﬁd’sges c??boﬁﬁceec assi s,
t he | at er alt rahades of tthe neefd fHuer efrer @odyt 2i T ceasibrygiand wHeeaper to
construct those bod nd structural assenblies from1 onposite materials
Chan 16 corMBicto i Torer SAtehBnts SPa b IS BT o MBS HRer | al s
Fur t her mor @ontnkRe thedy aenrd astrikeiiwtalorehamnte sgenrear ald Yan censlddrit e a | arge
proportion of the total weight of the body. Consequently, the reduction in

t he wei ght %9@%-hose body end structural assenblies, by using conposite
materials, allows the total weight of the body to be effectively reduced,

Each of the structural assemblies 12 and 14 has a
communication tunnel allowing passengers to pass from the
car to an adjacent car. When two structural elements are
articulated to each other, a communication bellows or any
other means for bringing about the sealing of the
communication means and protecting the passengers from noise

connects their tunnels.

In each of the structural assemblies 12 and 14, the or each
longitudinal beam brings about transmission of the
longitudinal loads between the articulation members and the

chassis of the body.

The construction of the structural elements, from composite
materials, at least in part, allows sufficient rigidity to

be conferred on them, whilst limiting their weight.

The reduction of the weight of the body allows an increase
in the number of passengers who can embark on-board the
body, whilst complying with the limits concerning permitted

loads on the axles of the bogies supporting the body.

The body end structural elements have reduced dimensions, in
particular with regard to those of the chassis, the lateral
faces or the roof. Therefore, it is easier and cheaper to

construct those body end structural assemblies from



whilst limting the additional costs brought about by using conposite
materials. Gven that the end structural elenents of bodies of cars of an
articul ated set support the weight of the body and bring about

si mul taneously the | ongitudinal connectipn of the body to another body and
t he bogi e, those body end structural elenents withstand very high stresses.
Contrary to what m ght have been feared, it is possible to obtain body end
structural assenblies which are at least partially conposed of conposite
mat eri al s wonplesarte maudfefriieilentthans thoomgpn sitr yedr ttiheulcament ted dmmmgys of
Cross-nmenber. o x-Jd i ke faor .Qht 3| : assenbling two shells is
particul ar F’)}/}er {béji & frlegnr tct?gn ?{)Srlg,% t ae'%%%& ?itsi'on of netal inserts inside the
cross- menber allows reinforcenment thereof. Those netal inserts are

advant ageoysl y.provided in the form of a menber for rticul ati t he body
end struct ﬁ#%&r‘@ﬁﬁl’y s ;)r%jtyheef{g Ec?&;lllcetﬁﬁagtt FHCHT S agsesnéer%lyq%/of anot her
car. Thus, ddngtiinvenrt iaon agerepaldpo rtdlcat e trhea tomwdr weriggs: afertdyer of an
end structural] assenbly of a rail car body conprising two shells of
conposite :‘JPé)%ér'i al s which are 17 assenbl ed together and which forma
box-1i ke structure, and a nenber for articulating the body end structural

assenbly to a corresponding assenbly, the articulation el emeg)t%qbyei ng. of
metal and BENSGIUESered Hhssitdeudte &y dds thentet I e le dil© %4 el9™¥ so as

to reinforee A uGaas SrRMANe | B &% 1A ARGMD I iItls tlAtes iRANE| s 1andid unnel s
which are separate. In a variant, the panels and the tunnel are

the total weight of the body to be effectively reduced,

whilst limiting the additional costs brought about by using

composite materials.

Given that the end structural elements of bodies of cars of
an articulated set support the weight of the body and bring
about simultaneously the longitudinal connection of the body
to another body and the bogie, those body end structural

elements withstand very high stresses.

Contrary to what might have been feared, it is possible to
obtain body end structural assemblies which are at least
partially composed of composite materials which are

sufficiently strong.

In particular, the lower cross-member of box-like form
obtained by assembling two shells is particularly rigid.
Furthermore, the addition of metal inserts inside the cross-
member allows reinforcement thereof. Those metal inserts
are advantageously provided in the form of a member for
articulating the body end structural assembly to another

body end structural assembly of another car.

Thus, the invention generally relates to a lower cross-
member of an end structural assembly of a rail car body

comprising two shells of composite materials which are



constructed in one piece and fromconposite materials. In addition, the
cross-nenber, instead of being fornmed by two shells, is formed in one piece
inavariant. In that case, the netal inserts such as the articulation
menber and the support discs are fixed gpove or bel ow the cross-nenber.

Variants of carrier body end structural assenblies are illustrated in
Figures 7 to 9, in which the references to elenents which are simlar to
those fromFigures 1 to 6 have been retained. As illustrated, a structural

assenbl y 12sdiefrodresl ftogmtileat anich whiiglr €91 andhoX ikl ytinudthate i tardbes not
comprise a . Glgss:meaber, Wose a‘%’lﬁ r?p%te' P Ak d %%%%%% Jaagis gas%ﬁseyt%?y ted on

pneumati ¢ suspensi on di aphragns. stead, tHe structur

conpri ses ad unmelrr22 pohd iamgnwsarentcdym chep rirsiing la tdrcad|ed ebtsd twhiecimg
connects th I r ends aof the uprightss 76 of .the tunnel 22. The cradle 152
conpr | ses. SEcMFRiaPTOER G 184 e HES RFL (0 S TERE 25 & i eq
bel ow t he ahadls@eld2,i mosweh tca mEmfer dehathet lveosecessnd=s i s | ocat ed under
the opening 154. 18 1In order to be supported on pneunatic suspension

di aphragns, the structural assenbly 12 conprises two brackets 156, each

fixed to omagefreishe parelss i84.usthe ty gekells 26 aneneanstwHicitetfg om
conposite materials. _Each bracket 156 is in the formof a vertical pillar
157 whi ch SS933kEd addi AstVAhé Yor reSp&iidicns Faitel 84 W%iacrf? wi dens
downwar ds iddrihe Jerg tivdigdadl HdidRctEHmn Aont RemRAV te At athighy conpri ses,

at its base, a foot 158 for support on
In addition, the cross-member, instead of being formed by
two shells, is formed in one piece in a variant. In that
case, the metal inserts such as the articulation member and

the support discs are fixed above or below the cross-member.

Variants of carrier body end structural assemblies are
illustrated in Figures 7 to 9, in which the references to
elements which are similar to those from Figures 1 to 6 have

been retained.

As illustrated, a structural assembly 12 differs from that
in Figures 2 and 3 mainly in that it does not comprise a
cross-member whose end portions are intended to be supported

on pneumatic suspension diaphragms.

Instead, the structural assembly 12 comprises a tunnel 22 of
annular form comprising a cradle 152 which connects the

lower ends of the uprights 76 of the tunnel 22.

The cradle 152 comprises a circular opening 154 and the
articulation member 24 is fixed below the cradle 152 in such
a manner that the recess 56 is located under the opening
154.



a suspensi on device. Each foot 158 is in the formof a disc and is intended
to receive, under its |ower surface, a support disc (not illustrated) on a
pneumat i ¢ suspensi on di aphragm In this manner, the support |oads of the
assenbly 12 on the suspension devices &g transmtted towards the panels 84
by the brackets 156. Each bracket 156 is secured to the correspondi ng panel
84 or constructed in one piece therewith, and each panel 84 is secured to
the tunnel 22 or constructed in one piece therewith. The variant of Figure
8 differs fInomrdeat tof bl gure ot tied arhamnetive thicackiss nEE®rextiamh Easy t he

uprights 7 f el i PNt [ an r jr [ t he
body. Thng%bggir}%nlgrﬁ&% I‘Ellsg?gs%rmé%qgl \nggf%e%rn{gr}flr%% :tr‘fg)t %\g%%%gtﬁgr elg5c6tz %gjn 3
owi ng to t Hexekape ohe tof dchespameiiser8416. As illustrated in Figure 9, the
cross-nmenber 16 has an annular structure and has an aperture 160 which
extends 19 along the cross-nenber 16 in the end portions 36 and the
central pormheora4ketize 1di6s @2 & cavsd rivee enie rfirein 24 maooes iftiex exch teed il £ .he
cross- nmenber 16. The aperture 160 reduces the weight of the cross-nenber
16 without weakening it substantially and affords access to the nenber 24

and t he di seeh2®facx@talewe.is liin WHd fgrmpi ecivatred ddiatp itihes rermigodi nent s
i ncorporating a .craoss-nenber, (Figures 2, 3 and 9) allow the co ni cation
tunnel to B’é’l\fﬁhdéﬁeélixﬁdc@ﬁ&&f’isstp%%\ﬁ t%ﬁrﬁ@péﬁtﬁi&d‘igrré’rﬁ%eq i?a‘\/iar{b{ngfurﬁt?jbts.
Furt her nor i dhe MRSeWea%ts G NtHeS 1PRARIdinal direction of the body,

and which comprises, at its base, a foot 158 for support on

a suspension device.

Each foot 158 is in the form of a disc and is intended to
receive, under its lower surface, a support disc (not

illustrated) on a pneumatic suspension diaphragm.

In this manner, the support loads of the assembly 12 on the
suspension devices are transmitted towards the panels 84 by

the brackets 156.

Each bracket 156 1s secured to the corresponding panel 84 or
constructed in one piece therewith, and each panel 84 is
secured to the tunnel 22 or constructed in one piece

therewith.

The variant of Figure 8 differs from that of Figure 7 in
that the brackets 156 extend along the uprights 76 of the

tunnel 22 and widen in the transverse direction of the body.

The embodiment of Figure 9 differs from that of Figures 2

and 3 owing to the shape of its cross-member 16.

As illustrated in Figure 9, the cross-member 16 has an

annular structure and has an aperture 160 which extends



in those enbodi nents owng to the | esser weight of the cross-nenber
relative to the brackets, whilst retaining adequate nechanical
characteristics. Furthernore, the |ongitudinal dinensions of the carrying
structural elenment are smaller with the ¢ross-nenber than with the
brackets, which reduces the spacing between the adjacent cars and which
allows the length of the set to be reduced or each car to be extended
whilst retaining the same length for a set. Dispensing with the brackets
further fredsngpiabe beowsemertrer Bédiies tihe endepord ioaceidke aaguitfreent or to

al l ow the f I and conduits (power supply, conmmunication ...
bet ween thg’%g%glggs .p%fﬁg%:?lo%zr' cross- nenber advant ageously conprises the

means for nechanical connection to the bogie, such as the articulation

menber. In_this.mnner, _the. necessar rQvi_siQn rri Qut to the
carrier bogik}eeﬁ SC&t ?ucta&rdalth%glée %e}é ggf %rrg ifg‘{xl%éi I )%238’ fco S hcgr Sosdy, whi ch
facilitat emeirivercamlst r Ttiel @apeaft urleosé OpreviusieensheTmes, ghtthe fi mrent i on

generally relates to an.end.structural assembly of .a rail. .car. bpdy, the
body conpri¢iot§ 3¢ §§si1§, WZL(SF ° %r 8P K&Rd "art rglu%fsat@élst,l e/ eaﬁjﬁiostructur al
assenbl y beiffgrdef atche ssype ithieeiedatharo 2de aadr anged iatc sa A0 Mgidnudibrale .end of
the body in order to articulate the body to a body of another adjacent car
and to transfer the | oad of the body on a conmon support bogie to that

ot her car, rtheihadyeengp reldivaidd alhael emnter®iiesitRy it d MR r LI 1085 -drenber
having a central portion and twg |lateral portions, the central portion
bei ng pr ovicd@& SrAeEPEer (d IESSy Za reddst flo@llow the communication

tunnel to be widened in comparison with the embodiments
having brackets. Furthermore, the mass/cost gain is greater
in those embodiments owing to the lesser weight of the
cross-member relative to the brackets, whilst retaining
adequate mechanical characteristics. Furthermore, the
longitudinal dimensions of the carrying structural element
are smaller with the cross-member than with the brackets,
which reduces the spacing between the adjacent cars and
which allows the length of the set to be reduced or each car

to be extended whilst retaining the same length for a set.

Dispensing with the brackets further frees space between the
bodies in order to receive equipment or to allow the passage
of cables and conduits (power supply, communication .. )

between the bodies.

The lower cross-member advantageously comprises the means
for mechanical connection to the bogie, such as the
articulation member. In this manner, the necessary
provisions may be carried out to the carrier body end
structural assembly before it is fixed to the body, which

facilitates the construction of those provisions.

Thus, the invention generally relates to an end structural

assembly of a rail car body, the body comprising a chassis,



articulating the body to another body, and each lateral portion being

sui tabl e for being supported on suspension devices of the body on a bogie,
such as, for exanple, pneunatic suspension di aphragnms. The invention al so
relates to an articulated set having a gar conprising a structural assenbly
of this type, being supported by neans of the lateral portions of its |ower
cross- nenber on suspension devices. The advantages associated with the use
of a cross-nmenber provided in order to be carried on the suspensions in

pl ace of lr ackdét snar é agktrailndad degst tas WQUISMrMMUQnmﬁeﬂS&wmxbﬁlnﬁnber as

W th 2 or o5y TRIDSL-R0NSLLUGLer (LI Q0 GOORLe o Bl oLl S d Ol gge o

by neans of’ sheII- e ass orn1a Cross-me ing a
box-1i ke stthecbody, int badgh thea¢m0$$dm¢@b$mec@w@QS¢© ef boohpasite material s

will be lighter. Quer Cross- nber s _constru ed fr e
aluniniun1a%gﬁﬁﬁfnﬁgﬁﬁ§ll y 6 & n35|& a#ﬁF%F %ﬁ 25 Iustréig) I B gures
10 and 11, aameﬁnoﬂ&u\pﬂplo(rh ib® g 1@0 a0 3@ tofo th erowaaf, cta]res bcxz:tmmndses a first

car 172 and a second car 174 which are adjacent, and %) e 176 which is
conmon to &Y WG ear § fﬁfntlf@mpffSlfﬁé C&P§Qf7§rﬁﬁﬁ f? e HAY40$t Aat ed

bef ore assemblcyalln pofritdwne ab thie fatesta ICPortidnRas thec ajdritaralbody end
assenbly 12 whgose | ower cross-nenber 16 is provided to be s%ﬁﬁfrted by
means of PREHLE e PRI NFoPLYHE S, 1 Mo R T Fdp &i9s iCaT Ide?i TESPEAS are

i nterposed Jhetween tiRg HUPIHAlASTRENN bodd)d ad each lateral
portion being suitable for being supported on suspension
devices of the body on a bogie, such as, for example,

pneumatic suspension diaphragms.

The invention also relates to an articulated set having a
car comprising a structural assembly of this type, being
supported by means of the lateral portions of its lower

cross-member on suspension devices.

The advantages associated with the use of a cross-member
provided in order to be carried on the suspensions in place
of brackets are obtained just as well with a metal cross-
mempber as with a cross-member constructed from composite
materials, in one piece or by means of shell-like assembly
in order to form a cross-member having a box-like structure,
though the cross-member composed of composite materials will

be lighter.

The lower cross-member is constructed from steel, aluminium,

aluminium alloy or composite material.

As illustrated in Figures 10 and 11, a set 170 which is
composed of a row of cars, comprises a first car 172 and a
second car 174 which are adjacent, and a bogie 176 which is

common to the two cars 172, 174.



chassis 179 of the bogie 176. The second car 174 has a carried body end
structural assenbly 14 which is conplenentary to the carrier body end
structural assenbly 12 and which is provided in order to be articulated to
and supported on the carrier body end assenbly 12. The cars 172 and 174 are
illustrated after assenbly in Figure 11, in which the body end assenblies
12 and 14 of the <cars 172 and 174 are articul ated to each other,
respectively. The carried body end assenbly 14 is supported on the carrier
body end agsenislysl127andnids 1drt iagel dtlédiswireltedr dspecte tag Semidhoutn a
substantia%L%u¥%rﬁbcal axis. The structural assenblies 12 and 14 are

connected in°the manner illustrated in Figure 6. A sealing bellows 180 is

arranged between the free ends of the comrunication tunnels 22, 106 of the

assenblies, 12 and _,14. 2 ALMS 1. End structural _ass ly :(,12). of a rai
car body, g%e t%ﬁgsttyﬁeari ﬁt@n 6d o B Fixed 19 aenl%lor‘i"gs’lsteﬁngllti allzér‘fﬁlosc?f a rail
car body (2pweanpricsisrgeanbelrads 9 s( provadedoato &) sapgdrateet,albyf acesng 8, 10)

form ng a tuybul ar ell, in order tg articulate the body (2) .tQ a.ho of
another adPdcdit dAFSERY FOII RS GBI FUSRGF L P ha iy 1 57 6T Bhdy
support bogire tihalk rip®seenitweled tthat seidvertugar, aghamddtyerizsethd mthat it

conprises a_ | ower cross- nenber (16 ich has a central ortion (34) and
tmgp chasg?s 17% of the %og&e E%ﬁ? P (34)

The second car 174 has a carried body end structural
assembly 14 which is complementary to the carrier body end
structural assembly 12 and which is provided in order to be
articulated to and supported on the carrier body end

assembly 12.

The cars 172 and 174 are illustrated after assembly in
Figure 11, in which the body end assemblies 12 and 14 of the
cars 172 and 174 are articulated to each other,
respectively. The carried body end assembly 14 is supported
on the carrier body end assembly 12 and is articulated with
respect to it about a substantially vertical axis. The
structural assemblies 12 and 14 are connected in the manner

illustrated in Figure 6.

A sealing bellows 180 is arranged between the free ends of
the communication tunnels 22, 106 of the assemblies 12 and
14.



| ateral portions (36), the central portion being provided in order to carry
a nenber (24) for articulating the body to the body of the other adjacent
car, and each lateral portion being suitable for being supported on
suspensi on devices for the body on the bpgie. 2. Assenbly according to
claim1l1, characterised in that the |ower cross-nenber (16) is constructed
at least partially fromconposite material. 3. Assenbly according to claim
1 or claim?2, <characterised in that the | ower cross-nenber (16) is
constructed in one piece. 4. Assenbly @¢cldtding to claim1 or 2,
characterised in that the | ower cross-nenber (16) conprises a |ower shel
(42) and an upper shell (44) which are superinposed and which confer on the
cross- nenber h. bo&ndiker@¢twcahr@ssQ®bl§ (sembl y metbrdangbedyangfone of

t he preceding clalq%% racﬁgéhg ? {g 6@ lxédcgnbélfgﬁgﬁtgg gi (g4) for

articulation to ano end struoctural "~ asse Pxed to the
ot her adj acent caroftmeraaltcanlhbdpn hbnb@mptﬂﬂin@eanghasxed té)the | oner

cross-nmenber (16) enbl ording. to c har act er i in t hat
the | ower cross- neﬁ%%?ﬁféﬁ)a%%ng?fgﬁgi g%% ? kﬁén1§¥tf%ﬁ?é??on ﬁ%ﬁ%er Y(24),
a recess (40) for ¢erkj vimgor@esuspeastdoulatg (1d4hoahi ¢h)i soi atbaded to be
arranged vertlcallg eﬁgﬁggrtggjgééhguég£lggdnggbtransfer the load of

the body (2) to a body support bogie that is common

to that other car,

characterised in that it comprises a lower cross-
member (16) which has a central portion (34) and two
lateral portions (36), the central portion being
provided in order to carry a member (24) for
articulating the body to the body of the other
adjacent car, and each lateral portion being suitable
for being supported on suspension devices for the

body on the bogie.

2. Assembly according to claim 1, characterised in that
the lower cross-member (16) is constructed at least

partially from composite material.

3. Assembly according to claim 1 or claim 2,
characterised in that the lower cross-member (16) is

constructed in one piece.

4. Assembly according to claim 1 or 2, characterised in
that the lower cross-member (16) comprises a lower
shell (42) and an upper shell (44) which are
superimposed and which confer on the cross-member a

box-like structure.



(24) and a corresponding articulation nenber (108) of the other body end
structural assenbly. 7. Assenbly according to claim5 or claim®,
characterised in that the articulation nmenber (24) is at least partially
received inside the | ower cross- nenber f316). 8. Assenbly according to any
one of clainms 5to 7, <characterised in that it conprises at |east one

| ongi tudi nal thrust beam (18) which is fixed to the connection nenber (24)
or the | ower cross-nenber (16) and which is intended to extend between the
articul ation henbe%S%@mblbnﬁceoréimgc@@ dogyorhasti she (Aayecedards the inner

side of the car. ?”bétélaf"&&@é i%&dtf’ncti §t <9 f‘fégg'%eﬂehﬁe}:hat R

conpri ses two separate 'ongi t udi nal " beans according to any one
of the preceding €24 nkor charbctbzised to amemh¢r b@@presessaruCEQs@l one

menber (26) for c é‘%@“@]ﬁ%lﬁ@ rf;%hﬂx&ﬁ’dé’oe&‘i’e ééﬂé'fté'&ié gﬁ‘?eggty phothe

ot her adj acent car accordi ng to an ptecedi ng

cl ai ns, character|$Eu1¢miaha¢n|membapr(2@5 belm@nﬁume@ateonheuhoeer(22)

whi ch al | ows passengers to kEg%ts?lé[ltrough the body end structural assenbly in
a

order to nove to am adjace 2. Assenbly according to claim 11

characterised in that the tunnel (22) is constructed from conposite

material. 13.Assefbl ¥ 2rgordloft Qo cts M as charasterl sgdsly thatnae
the lower cross-member (16) comprises, above the
articulation member (24), a recess (40) for receiving
a suspension ring (144) which is intended to be
arranged vertically between the articulation member
(24) and a corresponding articulation member (108) of

the other body end structural assembly.

7. Assembly according to claim 5 or claim 6,
characterised in that the articulation member (24) is
at least partially received inside the lower cross-

member (16).

8. Assembly according to any one of claims 5 to 7,
characterised in that it comprises at least one
longitudinal thrust beam (18) which is fixed to the
connection member (24) or the lower cross-member (16)
and which is intended to extend between the
articulation member (24) and a rail car body chassis

(4) towards the inner side of the car.

9. Assembly according to claim 8, characterised in that

it comprises two separate longitudinal beams.

10. Assembly according to any one of the preceding
claims, characterised in that it comprises at least
one member (26) for coupling to the other body end

structural assembly of the other adjacent car.



it conprises closure panels (84) which are located laterally at one side
and the other of the tunnel (22) and which are intended to extend
transversely in order to at least partially close the |ongitudinal end of
the body. 14. Rail car body conprising a&4o0dy chassis (4), a roof (6) and
two |ateral faces (8, 10) which each extend between a |ongitudinal edge of
the roof (6) and a longitudinal edge of the body chassis (4),
characterised in that it conprises at |east one body end structural
assenbly (12)llccokeienpiy angoohnaftotaey ppreeef nghel Bragedingat is fixed

to a longitudinal .end.of Lhehofy:;d5q Selcgoimbii siggoss LLLsh car and a

second car which are ~adj acent and eac ave a body 1 ncluding a body
chassis (4), a rooforfnbreitiow taneehl (22ceshi@) allDywsapdsachogie Which is

commn 10 Lhe two gars: chhauhiEaL £85 (112)oDAYLAG. ) oaLcLer.body end

assenbly (12), ordi 0’ any one cl ai s is fixed to a
| ongi t udi nal end oﬁrdaﬁ b@dyomé theanfad$ac@mt @ad. whi ch i s supported on
suspensi on devices which are interposed between the carrier body 25 end
assenbly (12) and the bogie, the second car (174) having a carried body end
structural asBEanysiéﬁblymmtchrdSn@ixedclmim.1bng¢hmdhoﬁéréaddointhbabody

f th d th dstryctyral mbly, (14) b
compl oment ar'y o (WS CHPRREH bORl - B SE T LAY U4 TEGRERBI 15, tuppor ted

on the material.

13. Assembly according to claim 12, characterised in that
it comprises closure panels (84) which are located
laterally at one side and the other of the tunnel
(22) and which are intended to extend transversely in
order to at least partially close the longitudinal
end of the body.

14. Rail car body comprising a body chassis (4), a roof
(6) and two lateral faces (8, 10) which each extend
between a longitudinal edge of the roof (6) and a
longitudinal edge of the body chassis (4),
characterised in that it comprises at least one body
end structural assembly (12) according to any one of
the preceding claims, that is fixed to a longitudinal
end of the body.

15. Set comprising a first car and a second car which are
adjacent and which each have a body including a body
chassis (4), a roof (6) and two lateral faces (8,
10), and a bogie which is common to the two cars, the
first car (172) having a carrier body end assembly
(12), according to any one of claims 1 to 13, which
is fixed to a longitudinal end of the body of the
first car and which is supported on suspension

devices which are interposed between the carrier body



carrier body end assenbly (12) and articulated thereto. 16. Set according
to claim 15, characterised in that the carrier body end structural assenbly
(12) and carried body end structural assenbly (14) have comuni cation

tunnels (22, 106) which allow passage frgm one of the
(172, 174) to the other.

end assembly (12) and the bogie, the
having a carried body end structural
which is fixed to a longitudinal end
the second car, the carried body end

assembly (14) being complementary to

first and second cars

second car (174)
assembly (14)

of the body of
structural

the carrier body

end structural assembly (12), supported on the

carrier body end assembly (12) and articulated

thereto.

16. Set according to claim 15, characterised in that the

carrier body end structural assembly

(12) and carried

body end structural assembly (14) have communication

tunnels (22, 106) which allow passage from one of the

first and second cars (172, 174) to the other.





